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FOREWORD

This technical report was written in the Applied Mathematics Section, Science

and Mathematics Research Group, Warfare Analysis Department. Most of the work
and all of the machine computations were done in 1974 and 1975. However, the
essential mathematical steps of the present method were developd in 1968 shortly
after the publication by D.R. Weidman and M.P. Brunner of their model for the
solution of the same problem. See NWL Technical Note TN-K/21-68.
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RALPH A. NIEMANN
Head, Warfare Analysis Department
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ABSTRACT

A solution by deterministic methods is described of the problem of computing
the single-shot kill probability of a point target at a random point from a uniform
distribution over the interior of an arbitrary ellipse in the plane, given that the distri-
bution of shots is uncorrelated bivariate normal with respect to a rectangular coordi-
nate system in the plane, and that the weapon has a cookie-cutter damage function
with prescribed lethal radius R. This solution has been programmed at NSWC,
Dahlgren Laboratory. The numerical evaluation of a double integral, whose integrand
contains the so-called elliptic coverage function, is required. Computer results clearly
show the superiority of this solution over a non-deterministic, Monte Carlo method

of Weidman and Brunner.
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1. INTRODUCTION

The pmblem treated in this report is as follows. A bomb falls in an uncorre-
lated bivariate normal distribution, with standard deviations o, and o, and mean
point ai the origin, with respect to a rectangular Cartesian coordinate system Chk.
The bomb is assumed to have a known lethal radius R and a cookie-cutter lethality
function; that is, everything is destroyed in a circle of radius R with the impact
point as center, and nothing is damaged outside this lethal circle. This lethality or
damage function has been used in many weapons cffectiveness studies.

An ellipse of semi-axes a and b, a > b, is given, with center at a known point
(u, v) in the Chk system and the major axis making a kncwn angle ¢ (phi) with the
h-axis (see Figure 1). A point target is at an unknown random position in the
interior of the cllipse, governed by a uniform distribution over the area of the
eilipse. It is required to find the probability P, that the point target is destroyed by
a single bomb.

An expression for P, is derived in terms of a double integral, (2-12) or (2-13),
which must be evaluated numerically. The expression is a function of eight variables,
u, v, ¢,a,b, R, o, o, of which seven are independent. We could normalize with
respect to R, or o, or in other ways, and thus reduce the number of variables by one.

The variables of integration in (2-12) and (2-13) are r and 8, parametric coordi-
nates in the ellipse. In each element of area, the function P(h, k, o,, o,, R) is
evalugted by NSWC/DL subroutine PKILL, the coordinates (h, k) of the impact
point of the bomb being expressed in terms of u, v, ¢ (= b/a), ¢, r and 8 (2-11).
This subroutine is based on [2], and computes the probability that a single bomb,
falling in an elliptical normal distribution of the type described above, wili fall in a
circle of center (h, k) and radius R.

In special cases, namely when and only when o, =o,, we can use NSWC sub-
routine CIRCV, computing the circular coverage function [5], instead of PKILL.
CIRCYV is at least ten times faster than PKILL. Subroutine CIRCV computes the
probability P(R, d) that a single bomb, falling in a standard circular normal distri-
bution, i.e., o, =0, = 1, will fall in a circle of radius R with center offset a distance
d from the mean point of the distribution. Further details on this special case are
given in Appendix A.
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This method, referred to hereafter as the DJH method, in contrast to a different
approach discussed below, and in [1], is entirely deterministic. The accuracy of the
computed P, is limited only by that of the numerical evaluation of the double
integral. If an iterative numerical double integration routine is used with successive
halving of the step sizes in each direction, P, can be computed to any reasonable
accuracy level by continuing the iterations until successive iterates agree with each
other within a preassigned tolerance. A FORTRAN listing of the program is given
in Appendix F.

A non-deterministic, Monte Carlo method is used in [1]). A simulated bomb
impact point (h, k) is determined by the use of random normal numbers. One
then computes the area common to the ellipse and the lethal circle, i.e., the circle
of center (h, k) and radius R. The conditional probability of destruction of the point
target, given that the bomb hits at (h, k) is then given by the ratio of this common
srea to the total area of the ellipse. This follows fror. the uniform distribution of
the target positions throughout the interior of the ellipse. By replicating this proce-
dure a large number of times and taking the mean of the conditional probabilities,
an approximation p is obtained to the overall kill probability P, .

The method used in [1] for estimating the error in computing P, is to use the
probable error (P.E.). However, their expression for this quantity is not correct. The
correct expression is given by

PE. = 06745 |28z B) (-1
n(n-1)

where p, (i = 1,2,...,n) is a conditional probability as described above, and p is the
mean of these n conditional probabilities. This mean, P, is the estimate obtained
for the kill probability, Px , by the particular simulation involving the n conditional
probabilities.

The validity of (1-1) is established in Appendix C. Although this corrected
formula for the P.E., being smaller than the incorrect formula by a factor l/\/n -1
(sece (C6)), puts their method in a better light, the computer results in Section 3
show, not surprisingly, the superioriiy of the method (DJH) of this report for
computing P .

See Appendix C for a detailed discussion of the P.E. in the Weidman-Brunner
(WB) method.
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2, DESCRIPTION OF DJH METHOD

The geometry of the problem is shown in Figure 1. A bomb falls in an uncorre-
lated bivariate normal distribution centered at C, the origin of the rectangular
Cartesian coordinate system Chk, with standard deviations o, and o, along the h-and
k-axes, respectively. In general o, > o,. If 0, = o, , we have a special case (Appen-
dix A). The probability density function of the impact point of the bomb is

f(h, k) =

Ak

Figure 1. Geometry of the Problem

It is assumed that the bomb has a cookie-cutter lethality function with known
lethal radius R (see first paragraph of Section 1).

PUCE
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A point target is located at a random point from a uniform distribution over
the area of a given ellipse, centered at a point O with known coordinates (u, v) in
the Chk system. The semi-axes are a, b, with a > b in general. If a = b, the ellipse
is a circle, and this is a special case (Appendix A). The major axis of the ellipse is
inclined at a known angle ¢ to the h-axis, measured positive counterclockwise from
the h-axis and in the range - 90 < ¢ < 90 degrees.

A rectangular coordinate system Oxy is set up with origin at O, the center of
the ellipse, and x- and y-axes along the major and minor axes, respectively.

We shall need the equations of transformation from the Oxy to the Chk
coordinate system. We set up an intermediate system Ox’y’ (Figure 1), with the
x’- and y'-axes parallel to the h- and k-axes, respectively. Then the equations of
translation between the Chk and Ox’y’ systems, and of rotation through the given
angle ¢ from the Ox’y’ to the Oxy system, are the fullowing:

h=x'+u}

K=y +v -1

X'-xcos¢—y8in¢} (2_?

y=xsing¢ +ycos¢

Combining (2-1) with (2-2), we get the following equations of transformation froin
the Oxy to the Chk system, in terms of the constants u, v, and ¢.

h=u+xcos¢ - ysing¢
k=v+xsin¢+ycos¢} 23
The equation of the ellipse (Figure 1) in the Oxy system is
x! yl
;;+b_; 1 (2-4)

Let b/a = ¢, with 0 < ¢ < | except in the special case in which the ellipse is a circle
(Appendix A), whenc = 1.

We represent points on or inside the ellipse by curvilinear coordinates, r, 9,
where

X=rcosé

y = cf sin @ 25)




The curvilinear coordinates, r, @ can be given geometrical significance in the
following way. Since b = ac, (24) is equivalent to

b}

:
xt +5 = g2 (2-6)
; C
) and if we put
]
f=x
n= y/c} (2'7)
we have
£ +n? = @2 (2-8) :

or, the ellipse corresponds to a circle of radius a in the gn-plane; while for interior
points in the ellipse, (2-5) and (2-7) give

E=rcosd}

ﬂI
n=rsing <9

or, r and @ are polar coordinates on and inside the auxiliary circle represented by
(2-8).

By a standard theorem in analysis (for example, see [3, p. 348]), the element
of area dA or dx dy transforms in the following way

ox dy

13(x, ar ar
dA = 120 4 dp = dr do

3(r.0) ax dy

06 a0

cosé csind

= . dr dé = cr dr dé
—rsind crcosé

(2-10)

j8(x,y)/a(r,8)| being the Jacobian determinant.

T T ot = —— n e g ¢ =
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Subroutine PKILL, or the elliptical coverage routine, (2], does the following
calculation. Suppose we are given a rectargular coordinate system Chk and a bomb
falling in an uncorrelated bivariate normal distribution with mean point C and standard
deviations o, and o, as in the present problem. Suppose we are also given a circle
with the center at a given point (h, k) and a given radius R. This subroutine computes
the probability P(h, k, 0, 9, R) that a single bomb falls in the given circle. This
probability, computed by subroutine PKILL, is also designated as P, ,, but P,
should not be confused with the overall single shot kill probability P, computed by
the DJH or the WB method of this report. Suppose that the lethal radius of the bomb,
with the so-called cookie-cutter damage function, is also R, say 50 feet (this of course
is the reason for taking this constant R as one of the input parameters in computing
P(h, k, 0,,0,, R)). Then a puint target at (h, k) is destroyed if, and only if, the
impact point of the bomb is in the given circle centered at (h, k). It is obvious from
a simple geometrical figure that the point (h, k) is in the lethal circle of the bomb,
if, and only if, the bomb’s impact point is in the circle of radius R centered at (h, k).
Thus, the single shot probability of destruction of the point target at (h, k) is given
by P(h, k, 0,5 9, R) as computed by subroutine PKILL.

We proceed to set up the double integral whose value, designated as P, is
the probability of destruction of the point target at a random point from a uniform
distribution over the area of the given ellipse. Given any element of area cr dr d¢
of the ellipse (2-6), the probability that the point target lies in this element of area
is cr dr d8/(rab), the ratio of the area of the element to the entire area of the ellipse,
since the distribution of the target position is uniform over the ellipse. If the target
does lie in this element of area, and if a representative point in the element has
coordinates (h, k) in the Chk system (all points of the element have the same coordi-
nates, neglecting infinitesimals of higher order), then the conditional probability of
destruction of the target is P(h, k, 0,,0,,R) * crdr dé/(rab). The coordinates of the
point being (x, y) in the Oxy system, or (r, 8) in curvilincar coordinates, the (h, k)
coordinates of the point, by (2-3) and (2-5) are giver by

h.—.u+rcos()cos¢—-crsin0sin¢} 2-11)

k=v+rcosé sing +crsin 8 cos ¢

u, v, and ¢ being constants. Hence the conditional probability of destruction of the
target, given that it lies in the element of area cr dr do, is

P(u+rcosd cos¢g —crsind sing,v+rcosé sing

+ cr sin 8 cos ¢, o, 0., R) cr dr do/(nab),




which could be written more briefly as P(h, k, 9,5 9,» R) cr dr d6/(wab), with h, k
given by (2-11).

The overall kill probability P, is obtained by integrating these conditional
probabilities over the entire ellipse, since the target must be somewhere in the
ellipse. The curvilinear coordinate r goes from O to a (every point on the ellipse
having this coordinate r = a), and 6 from 6 to 2#. There is no symmetry here, in
general, because of the arbitrary position of the ellipse in the Chk system (Figure
1), so that & must be integrated through all four quadrants, O to 2r. The result is

f f‘P(u-!-rcosOconb crgin @ sin¢,v +rcos @ sin ¢

na’
+crsiné cos¢,o0,,0,,R) - rdrde (2~12)

Here we have replaced c/(rab) by c/(wa + ac) or (1/xa?). This can be written more
compactly as

P, -—f fP(hkah,ok,R) rdr do (2-13)

nad

with h, k giver. by (2-11). The P functions on the right are computed by subrou-
tine PKILL. The double integral as written in (2-12) or (2-13) is now ready for
evaluation by a numerical double integration subroutine, which will treat the variables
r and ¢ as dummy ‘ariables like the variables of integration in any double inte-
gral, so that their geometrical significance as curvilinear coordinates in the ellipse, or
polar coordinates in an auxiliary circle, is no longer relevant to the calculation.

One fact that we can deduce from (2-12) or (2-13), and which is of some
theoretical significance, and is useful in designing test cases and criteria for deter-
mining cases in which P, ~ 1 or P, ~ 0, is that the computed value of the kill
probability, P, is simply the space average, over the cllipse of integration, of the
values of the elliptical coverage function P(h, k, g, , 0, , R), appearing in the integrand
in (2-13) and computed by subroutine PKILL, [2].
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We can prove this in the following way. Let P denote the average value of
P(h, k, 0,, 0,, R). Then

F= ffp(h. K, 9,,0,, R) dA/ffdA (2-14)

wiiere each double integration, in the parametric variables r and 6, is over the ellipse
of integration. Since dA = cr dr dé by (2-10), we then have

) ! [Pr. &, 0,0, R) or dr a8
P= (2-15)

f cr dr do

Now we move the two factors of ¢ outside their respective integral signs and cancel
them, and trivially evaluate the integral

21
j f rdrdo as na?,
0 0

so that we have
J. z"fam K R) r dr do (216)
T h, K,0,,0,, R)rdr -
nal ./0l 1] bk
which is the same as the expression for the kill probability P, in (2-13). so that we
have

P=P, (2-17)

as stated.




3. NUMERICAL RESULTS

The basic equation for the computation of the Kill probability P, by the DJH
method is (2-12), or equivalently, (2-13), with h,k given by (2-11). We have to eval-
uate numerically a double integral, and we have to call the subroutine PKILL, com-
puting the elliptical coverage function P(h, k, o, , 0., R), (2], for each point used in
the integration.

The double integration routine used is a CDC software routine, using Simpson’s
rule in each dimension, provided by Control Data Corporation, manufacturer of the
CDC 6700 machine. This routine allows for the selection of different tolerances for
the horizontal and vertical integrations. However, the authors of the present report
did not give systematic study to the selection of these tolerances until several of the
cases in the testing program required an excessive amount of computing time, more
than one minute in some cases (page 16). The error analysis which was then worked
out, as well as a detailed description of the integration method, is given later in this
section, pages 21-29. Here we give a brief general description of the method, assuming
that the positive tolerances, denoted as e, and e,, have been appropriately chosen.

We follow here the ndtation of (3-1) and Figure 3 (page 22), the integrand
F(x, y) being unspecified and the integral being regarded as an iterated one. For each
integration point y = s used in the vertical integration (with respect to y), the single

integral fabF(x, s) dx or f(s) is approximated by Simpson’s rule.

We give first an overall summary of the two integrations, followed by a few more
details, but for fuller details Iz:ee pages 21-29. For a given y =5, wherec < s < d, the
exact value of the integral _/; F(x, s) dx is denoted by T', and the Simpson approxima-
tion by I,. The calculation of 1, involves a tolerance which is denoted here as e,. A
function of y, namely I or ly, is thereby defined on [c, d]. This function, in genersl,
has discontinuities at values of y for which the number of subintervals of [a, b]
changes, say from 16 to 32 subintervals (or from 17 to 33 points), but because of the
smooth and slowly changing integrand here, (2-12), we can assumedthat the points of
discontinuity are finite in number and, therefore, the integral fc I, dy is approxi-
mated by Simpson sums [(d — ¢)/3n] Z k, l'| as the number of integration points be-

comes infinite, the multipliers k, being the familiar Simpson factors 1,4,2,4,...,2,4,1.




An overall tolerance e, say e = 0.005, is specified. The objective is to use suffi-
cient points in both the horizontal and the vertical integrations so that we have a high
degree of confidence, on heuristic grounds at least, that the final approximation I is
within e of the true value of the double integral; or, Il — Ti < e. The tolerance ¢,
referred to above, and a tolerance e, used in the vertical integration (with respect to
y), depend on ¢ in a manner indicated below.

For a given y, or 3, sufficient points on [a, b} are taken to give a high degree of
confidence that the approximation I, is within ¢, of the exact value T or f bF(x, s) dx,

The usual rule in practice is that two successive Simpson sums !?__E 2 k, F(x,, 8),
I

and b——! 2: k, F(x X, 8) (where n, = 2n , the x,’s, i= 0, l,....n2 are equally spaced

on [a, b] with the x,'s,j =0, 1,...,n, also equally spaced at half the mesh length of the
x,'s) agree with each other within ¢ . A stricter criterion could be used if desired, for
example, that of three successive Simpson sums, the largest and smallest must be
within e, of each othor. But, once a criterion has been selected, it will be applicable
for every value of y or s on [c, d], and a function ly is defined on [c, d] as described
above. Note that different numbers of points on {a, b], in general, are used un differ-
ent horizontal lines, i.c., for different values of y or s. This is already implied by the
remarks above regarding discontinuities in ly at values of y for which the number of
points on [a, b] changes.

It is shown that the integral j;dly dy differs by less than (d - c) ¢, from the

exact value of the double integral, fchy dy or T (3-8). But a sufficient number of
points on (¢, d] are taken so that (to a high degree of confidence at least) the approxi-

mating Simpson sum d—fn—c zk l'. (or -d-j‘-gz k, l’l) is within e, of the value of the
integral _/‘;dl dy (3-10), where e, like ¢, is one of the tolerances depending on the
overall tolerance e. Therefore, the final Simpson approximation, d3 z k l. ,in the
vertical integration, is within (d — ¢) € te, of the exact value T of the double

integral (3-13).

This sum, (d - ¢) €, te,,is equated with the overall tolerince € (3-15). The

tolerances L and e, may be chosen in any manner such that this equality is satisfied.

10
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The most obvious choice is €, ™ ¢,, in which case each of these tolerances has the
value e/[1 + (d — ¢c}] (3-17).

We now consider in slightly more detail the computation by Simpson’s rule of
a typical one of the horizontal integrals (i.e., with respect to x) _[b F(x, s) dx, where
8 is some fixed value of y on [¢, d]. If n subintervals of [a, b] are used, orn + 1

points, n being an even integer, the Simpson’s rule approximation is

g, =2t £, &, F(x, )= -"3—;3 { F(a, 8) + 4F(a +

'. s)

"% 3n n

b-a

+2F@+22 "2 54t aFat 1) 8] + F(b, s)}
n .

The step size (b — a)/n is repeatedly reduced by successive doubling of n until we reach
a value such that |I_.z — l__nl < e, in case the usual criterion described above is used.
A similar method is used in the vertical integration, with tolerance e, .

First we give the numerical values taken by the input parameters o, o, , R, u,
v, 8, b, and ¢ in the Table E3 in final form as they appear in this technical report,
pages 59 through 109. Actually, values ure assigned to the ratio b/a rather than to b
itself. Later in this section, we discuss the testing program involving both the DJH
and WB methods, and such topics as simple tests for detecting cases in which Py =0
or 1 without performing the double integration of (2-12) or (2-13), and the error
analysis for the method of double integration as used in the DJH program, in the
general case where P, is not near O or 1.

The standard deviation o takes the value 1 in every case because of the normali-
zation which is used, a takes the values 0.1, 0.5, 1, and 2 on every page; the ratio b/a
always takes the values 0.2, 0.5, 0.8, and 1; and the angle ¢ takes the values 0°, 45°,
90°, and —45° on every page. Therefore, the only parameters whose values can vary
from page to page are R, 0., u, and v (see Table 1), and these are the parameters
whose values are listed in the appended table. The total number of cases in the main
table (Table E3) is 59,904, on 51 pages, 59 to 109.

11




Table 1. Values of R, ¢, , u, and v for Main Table (E3) ‘

Values | Values 5
of of *
Pages R %, Values of u Values of v '
§9-62 ] 0.25 0.2,0.5,0.8,1 0,0.5,1,1.5,2 0,0.25,0.50,1 T
63-66 | 0.50 0.2,0.5,0.8,1 0,0.5,1,1.5,2 0,0.25,0.50,1 i
67-70 { 0.75 0.2,0.5,0.8,1 0,0.5,1,1.5,2 0,0.25,0.50,1 ;
n-718 1 1 0.2,0.5.0.8,1 0,0.5,1,1.5,2,2.5,34,5 0,0.25,0.50,1
79-86 | 1.5 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
87-94 | 2 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3.4,5 0,0.25,0.50,1
. (See Note)
95-98 | 2.5 0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1 ]
99-106] 3 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
107- 4 1 0,0.5,1,2,2.5,3,3.54, 0,0.25,0.50,1
109 4.5,5,5.5,6 !

Note: For R=2,0, =02: v= 0, 0.25, 0.50, 1.50
But for R = 2, 0, =05, 0.8, 1: v =0, 025, 050, 1

TTREgT T ITEEETTRY oo

The tolerance, or ¢ in the error analysis, is generally 0.005, indicating that,
although the main table gives values of P, to three decimal digits, the third digit )
may be incorrect by several units, and we should round off to two decimal digits to
obtain reliable results. The tolerance was taken as 0.001 in two pages of the table
(pages 59 and 63) where o, takes its smallest value, 0.2, and R its two smallest 1
values, 0.25 and 0.50. But a tolerance of 0.001 entailed the use of too much compu- i
ter time in general. "

At the top of each page are the values of ¢, , o, and R for all of the cases on that
page, but since o, = 1 always, the significant values are those of o, and R. The values
of u, v and ¢ appear at or near the left end of the lines, and those of a and b as column

headings. . :
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The angle ¢, on every puge, takes the four values listed above (—-45°, 0°, 459,
90°), and similarly a and the ratio b/a take the four values for each which are listed.
The most common values for u and v are u = 0, 0.5, 1, 1.5, 2,and v=0, 0.25,0.5, 1.
The larger values of u (greater than 2.0) are used with the larger values of R, since
for these values of R and small to moderate values of u, the values of Px are generally
near 1. The kill probability P, increases strictly monotonically with R for fixed
values of the other input parameters, and we always have P, » 1 as R » »=. On
page 107 of the table, where o, = 1, R = 4, the smallest value of Px foru < 1is0.941,
and for u < 2 it is 0.838, the smallest value on the page. Hence, in order to cover a
substantial part of the range (0,1) for P, , an additional page (page 109) was computed
for o, = 1, R = 4, with u taking values up to 6.

Also, on pages 87-88 of the tables, the values of v are 0, 0.25, 0.5, 1.5, since on
these pages, where o, = 0.2, R = 2, the values of P, are generally insensitive to the
value of v, and we get a wider range of values of P, with these values of v than with
the usual values 0, 0.25, 0.5, 1.

Further comments on the selection of values for the input parameters are given
later in this section, pages 18-20.

In checking out the DJH method of this report (see (2-12) and (2-13)), 22 cases
were run on the CDC 6700 computer. These cases are listed in Table 2. Actually,
one case was inadvertently assigned two case numbers, 14 and 15, so that there were
only 21 different cases, but we follow the original numbering here. Some of these
cases were checked by three different methods, (a) double integration using subrou-
tine PKILL (i.e., the general DJH method), (b) double integration using subroutine
CIRCYV instead of PKILL (see Appendix A, page 31), and (c) single integrution using
CIRCV (see (A2) and (A3) in Appendix A). Methods (b) and (c) can be used if, and
only if o, = o,, as stated in Appendix A.

The results were uniformly consistent, justifying the conclusion that the DJH
program computes P, with an absolute error not exceeding a few units in the third
decimal digit. Although this level of accuracy is adequate for most applications, five
to six decimal digit accuracy can be attained for P, by a simple change in the PKILL
subroutine to yield six decimal digit accuracy instead of three as it now stands, and a
willingness to pay the costs of significantly increased computer time. The time will,
in general, be more than doubled, in obtaining results correct to six rather than three
decimal digits. Subroutine PKILL, [2], on the CDC 6700 machine, requires approxi-
mately 5 milliseconds for three-digit accuracy and 10 milliseconds for six digits. In
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Table 2. Test Cases for DJH and WB Methods

0
0

0

0.30
0. I 0
0.30

12

12
0.03125
0.0625
0.125
0.25
0.5

0.30

0.30
0.10
0.30

12
4
12

0.10
0.30
0.10

12

0.0625
0.125
0.25

0.5

0.10

0.10
0.30
0.10

2.5

2.5

2.5

2.5

2.5

12
12
12

10

11

12
13
14
15
16
17
18
19
20

21
22
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addition, there will be a finer tolerance, say « = 10~ ¢, in the error analysis later in this
section, pages 21-29, in computing to six digits, than the toleran:e of 103 in the
three-digit calculation, and this will entail more calls to the PKILL subroutine.

In case 16, computed by the three methods mentioned above, with the objective
of obtaining six-digit agreement, the smallest and largest of the three results for P,
were 0.02251899 and 0.02251922 respectively. We note that method (c), the third
method used, is quite different from the other two in setting up the integration.

All except cases 8 through 12 were run by the method of [1], which will be
referred to as the WB method (Weidman and Brunner). These five cases were designed
to test the DJH method by using a sequence of decreasing ellipses closing down on
the point (0,4), the smallest one having a major axis of 0.0625.

The results obtained by the WB method were of variable quality. In some cases
they were surprisingly good, as in Case 6 in which the DJH and WB methods gave

" results of 0.019962 and 0.019922 respectively. An isolated case of good agreement

could be due to chance, but in several other cases the agreement was quite good.

But in some other cases the WB method, when applied more than once, generat-
ing different simulated bomb impact points each time, gave results that differed signif-
icantly from one another. Thus, in Case 2, which was run three times with the WB
and once with the deterministic DJH method, the WB method, using 25, 50, and 100
simulated impact points, gave results of 0.011872, 0.005936 and 0.0217015 respec-
tively. Yet the apparently correct P, as given by the deterministic DJH method,
was 0.044321. Moreover, the 50% confidence interval for the WB method, computed
by the mcihod described in Appendix C (see also a brief description in the next para-
graph of this section), in none of the three cases contained the correct value, 0.044321.
For the calculation in which 100 impact points were used, the probable error was
0.008998, and so the 50% confidence interval was 0.0217015 + 0.008998 or
(0.012704, 0.030700).

The 50% confidence interval is (p — P.E., § + P.E.), where P is the mean of the n
conditional probabilities { p,} in a particular simulation, and P.E. is the probable error
computed by (1-1) or (C5). For a justification of this expression for the 50% confi-
dence interval, see the latter part of Appendix C, pages 45-46 of this report. As for
the sample of size n = 100, see the passage from [9] quoted in connection with (C7) in
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this report. The point involved here is that, although the conditional probabilities P,

in the WB method cannot be assumed to be normally distributed, the means P of
samples of size n are approximately normally distributed, by the central limit theorem,
and the larger the value of n, the better is the approximation to normality. Reference
(9, p. 111] states that this normality assumption is quite accurate in most cases
for n > 10. Hence, we can assume that, in this application, it is very accurate for
n = 100, and that the failure of the 50% confidence interval to include the apparently
correct value P, = 0.044321 cannot be attributed to the fact that the means P in the
WB method are not from an exactly normal distribution. It should be borne in mind
that, no matter how large the sample size n may be, the probability that the 50%
confidence interval will cover the true population mean, P, or p,, is, by definition,
only 0.50. For higher confidence levels such as 90%, the confidence intervals are
longer than for the 50% level.

This last-mentioned calculation (WB method with n = 100) used something of
the order of 36 seconds on the CDC 6700 computer, since this and s similar run,
using 100 impact points on a different case, took a total of 73 seconds. If fewer
simulated impact points are used, the machine time is proportionately shorter. But
since the P.E. (probable error) is approximately proportional to 1/n, where n is the
number of simulated bomb impact points, the smaller values of n are associated with
relatively large P.E.’s.

The computing time per case by the DJH method, using double integration
(2-12) or (2-13) and subroutine PKILL, was between 1.0 and 1.5 seconds for those
cases which were timed, of the 22 cases referred to above, in comparing the DJH and
WB methods. However, the computing time per case was much larger, in some cases
of the order of one minute or more, in some of the extreme cases which were com-
puted in selecting a set of input values for the tables in this technical report. This led
to some changes in the double integration subroutine used, in an effort to increase
computing speed while maintaining acceptable accuracy. This point is discussed in
some detail below.

Simple tests were included in the program for detecting some, but not all, of the
cases in which the result will be P, < 0.005 and, therefore, P, will be given a3 0.00
in a two-place table, and for detecting some of the cases resulting in P, > 0.995 (and,
therefore, Px = 1.00 correct to two decimal places). We will give a discussion in terms
of a small but unspecified e, although the actual tolerance used in computing Table
E3 was ¢ = 0.005, so that this table may be regarded as correct to two decimal
digits. If the values in a table are subject to errors not exceeding 0.00S, the table
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is conventionally regarded as correct to two decimal digits, although there are excep-
tions, as for instance when the computed value is 0.824, rounding off to 0.82, with an
error of 0.003, making the true value 0.827, which rounds off to 0,83 rather than 0.82,
More generglly, if the errors do not exceed 5 x 10-"~"! or (1/2) x 10~ ", the table
is conventionaily regarded as correct to n decimal digits, although it would be more

correct to state that the error, after rounding, does not exceed one unit in the nth
decimal place.

max’ kllux:) involved in

For the coordinates of the points (h_ ., k) and (h
these tests, and further details, see Appendix D.

In the first of these tests, for the detection of cases in which P, < ¢ and P,
will be given as zero to the appropriate number of digits, a point (h_, , K ) With
non-negative coordinates is determined, such that, for every point (h, k) on or inside
the ellipse, we have ihi| 2 h s kI 2 Ko and, therefore, P(h, k, 0, ,0,, R)S P(h_, ,
knm s Oys Oy R), since the elliptical coverage function decreases with increasing |h| and
also with increasing |k|. Further, since P, as given by (2-12) or (2-13) is simply an
average value of P(h, k, a,, 0,, R) over the interior of the ellipse, by (2-1 7), it will be
true in such a case that P, < P(h_, .k ., 9,,0,, R)withstrict inequality, since we
always have strict inequality at interior points of the ellir <. Hence, if P(h s Kpins
9, 9, R) < ¢, requiring only one call to the PKILL subroutine for the selected values
of h and k, we must have P, < e. This test will fail in some cases in its objective of
saving computing time, since it is possible to have P, < e <P(h_, ,k ..,0,,0,,R);
but it cannot lead to an incorrect decision that Py < e, since, if P(h Kk ... 0,,
0,, R) & ¢, we must have P, < e.

We remark here that, in the preliminary computation of some of the pages of the
present main table with the coarse tolerance of ¢ = 0.050, the criterion P(h . K .,
0, 0y, R) < ¢ was replaced by P(h .,k .., 9,.0,, R)< ¢/2, but this is “‘on the safe
side” and certainly not less rigorous than the standazd criterion involving e. The objec-
tive was to get a smoother decrease in the values of Px with increasing u and v, as
illustrated by the following example. With ¢ = 0.050, suppose that Pth_ ., k_. . a,,
o, R) = 0.045 and P, = 0.040 if computed by the regular DJH program. If the
regular ¢ criterion is applied, P, = 0.0 (with accuracy to only one decimal digit if
e = 0.050). But Pth_,,k,,..09,, 9, R)and the computed P, are both greater than
e/2 = 0.025, so that P, is not printed as 0.0 under the e/2 criterion. The value
Px = (0.040, though probably not accurate to three digits, may have a substantially
smaller actual error than the maximum error indicated by the analysis, and the value
0.040 contributes more than the aiternative value 0.0 to a smooth decrease in P,
with increasing u and v.
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In the analagous test for P, > | — ¢, a point (h_, , k__ ) is found, such that,
Then

for every point (hk) on or inside the ellipse, we have |hi < h ., ki < kg, ,-

Py, > P(h,, . K.+ 9 9, R) (by reasoning similar to that in the corresponding step
in discussing the criterion for P, < e). If a call to the PKILL subroutine determines
that Pth, , k... 9,,9,, R)> | —c, we must have P, > | —e. Here it is possible
to have P, > | —e > Ph_, k..., 0,9, R) in which case the test fails to save
computing time; but if P(h_, ., k_,  ,0,,0,, R)> 1 —¢, wemust have P, > 1 -
and, therefore, the result to be printed in the main table will be P, = 1.00 - (to
the appropriate number of decimal digits) without the necescity of evaluating the
double integral by the regular DJH program.

Originally, it was planned to compute a table of 16,384 values of P, with R
normalized at | and the remaining input parameters as follows:

a=12510 0,/a, = 0.1,0.508,1
b/a = 0.1,0.2,0.5,] u = 0,2,5,10

o = 450900,450,90° v=0246

0, = 0.5,1,2,5 R =1

If all combinations are taken, the resulting table has 47 or 16,384 values.

However, it was found from theoretical considerations involving somewhat more
than the test described above for P, > 0.9995, that such a table would contain no
values exceeding this number (an unrealistically fine tolerance of e = 0.0005 was under
consideration at this time). A key fact here is that the ratio of R (=1) to the smallest
value of o, (0.5) is only 2.

Several skeleton tables, each of 128 values, were computed with the object of
selecting a set of input parameters which would result in a better balanced table in the
sense of having a greater proportion of values close to 1,000, and also a reasonable
proportion close to 0.000. The following is a typical set resulting in 128 cases, with
R = | in all cases:

o, = 0.1.2 u=0,10
o o, = 0.1,1 v=04
a=0.l18 ¢ = 459,90°

b/a = 0.1.1 R=1

|
]



The short tests described above for detecting cases in which P, < 0.005 or P, > 0.995
werc used, with positive results in a substantial proportion of cases in these skeleton
tables, saving computer time.

Later it was decided to normalize by taking o, ™ 1 (rather thar R = 1) with
o, S o, always. A number of sets of 128 test cases were computed with this normal-
ization, a typical set being:

0, = I u=2030
0, = 0.2,0.5 v=10,5

a = 0520 ¢ = 0°,45°
b/a = 0.5,1.0 R = 05,10

However, in a number of these test cases, the computing time on the CDC 6700
machine was unexpectedly long, sometimes more than one minute per case. It was
concluded that the numerical double integration subroutine was probably using an
unnecessarily fine mesh in many of these cases, and study was given to methods of
avoiding this. The PKILL subroutine is a relatively slow one, requiring something of
the order of 5 milliseconds even for 3-place accuracy on the 6700 machine. The
CIRCYV subroutine (circular coverage function) is an order of magnitude faster, but
can be used if, and caly if, o, = 0, 8s has been stated. At S milliseconds per case,
only about 200 elliptical coverage functions per second can be computed to three-
place accuracy. Hence, if the double integration subroutine should use a mesh of 128
subintervals or 129 points on each dimension of the rectangle of integration, there
would be 129% or 16,641 calls to the PKILL subroutine, requiring more than 83
seconds in calls to this subroutine at 200 calls per second.

The error analysis, resulting in improved speed in computing the double integral
of (2-12) or (2-13), while maintaining acceptable accuracy, is given later in this section.

A number of test runs of 128 cases at a time, with o, always having the value |,
were made. Also, curves were computed and plotted in the hk-plane for P(h, k, 0,
o,» R) = 0.005, and 0.995 for 0, = 1, and various values of o, and R. This facilitates
the determination of ranges of values of the input variables in the double integral of
(2-12) which would result in values of P, = 0.000 or 1.000 to three decimal digits,
by the tests duscribed earlier in this section. On the basis of all these tests, it was
tentatively decided to compute a table of 16 pages with 1,024 values to a page, mak-
ing a total of 16,384 (= 2'*) cases, with the follcwing input values:
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o, = 1 (1 value)
o, =02,0.5,08,1.0 (4 values)
u=0,0.5,1.03.0 (4 values)
v = 0,0.25,0.50,1.50 (4 values)
¢ = 0°,45°9,90°0,-45° (4 values)

a=0.1,051.0,2.0 (4 values)
b/a = 0.2,0.5,0.8,1.0 (4 values)
R = 0.5,1.0,2.0,4.0 (4 values)

Taking all combinations, the total number of cases is 47 = Y% = 16,384 as stated
above.

later, it was decided to include the value R = 0.25 on the ground that this
might be a more realistic value of the lethal radius R than the Irrger values, from the
practical military point of view. This would make a total of 20 pages of tables, or
5 x 4° = 20,480 cases.

When the computing of the pages was started, it was found that some of the
pages had an excessive number of values near 0 or 1, and additional pages were com-
puted by modifying and augmenting the set of values of the input variables, especially
u, on some of the pages. The resulting total for Table E3 was 51 pages, containing
59,904 values of P, as stated earlier in this section, page 11.

A tolerance ¢ = 0.005 was used on all pages except 59 and 63, on which the
tolerance was 0.001 (se¢ page 12 for further comments on this). The computing
time per case varied widely. being 0.10 second or less on some pages, and 0.85
second or more for other pages. The overall average, from available recorded times,
was about 0.4 second per case.

In using the DJH program, based on (2-12), arbitrary positive values can be
given to o,, 0, 8, b, and R, and arbitrary real values to u, v, and 19| < 90°. There
is nothing in the analysis which rules out the case o, > o . If uor v or both are
negative, the cotrespending positive value or values should be taken, with appropriate
change in 9; for example, u= -4,v =2, ¢ = 30° is equivalent tou =4, v =2, ¢ = —30°,
as is clear if a figurc is drawn, the elliptical coverage function being symmetric with
respect to both axes.
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But if the table in this report is used, with or without interpolation, it must
be noted that, in the table, o, = 1 and o, > o,. Hence, it may be necessary to nor-
malize the input variables (except ¢) by making o, = 1, and if o, >0, originally, the
roles of h and k must be interchanged. If we have the case o, = S,0,=2,u=3,v=2,
a=2b=15, ¢ =30° R = 3, we simply divide all distances by 5 and obtain as an
squivalent case o, = 1. o, = 0.4, u=0.6,v=0.4,a=04,b=0.3, ¢ = 30° (no change
in ¢), R=0.6.

Now, suppose we have a case with o, > o, , 88y o, = 2,0, =5,u=3,v=2,
a=2 b=15, ¢ =30° R =3. We first divide all distances by the larger o, o, in this
case, and get the equivalent case o, = 04,0, =1,u=06,v=04,a=04,b=03,
¢ = 30°, R = 0.6. Then, reversing the roles of h and k, we will also have to reverse
those of u and v and make an appropriate change in ¢, obtaining the equivalent case
o, =1,0,204,u=04,v=06,a=04,b=0.3,¢ =60%R=0.6. This should be
clear from a study of Figure 2, bearing in mind the symmetry of the elliptical coverage
function with respect to both axes.

3 0()

~ : T -8 h

Figure 2. Interchange of o,, 0, in Example

Here we discuss the numerical evaluation of the double integral (Figure 3)

- d b
1 =f [f F(x. y) dx]dy (3-1)
c a ‘

by a method which has been chosen as an efficient one, using two tolerances € and
e, and an overall tolerance ¢
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Figure 3. Area of Integration for Double Integral

These three ¢’s may be given appropriate positive values depending on the accuracy
required; for example, the overall tolerance e, on which €, and e, depend in the pre-
sent analysis (see (3-15)), is sometimes given a value of 0.01 in crude calculations, and
sometimes a value of 0.00001 if much more accurate results are desired.

In (2-12) and (2-13), the variables of integration are r and 9. We leave open the
possibility of identifying r with x and ¢ with y, or the reverse.

We regard the integral as an iterated one,

- d b d
1 =f [f F(x, y) dx] dy Ef f(y) dy (3-2)
c a c

b
For a fixed v, the integral f(y) = _/; F(x, y) dx is approximated by Simpson’s rule,

but the number of subintervals for two different ordinates or values of y is not
necessarily the same. Hence, we do not have a two-dimensional grid of the less
efficient type sometimes considered in the literature, for example in [7, p. 186,
problem 54}.

For y = s for arbitrary s on (c, d), let

- b
I, = exact value of f(y) = f(s) =f F(x, s) dx (3-3)
a
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I, = Simpson’s rule approximation for T, (34)

In general, a bar will indicate an exact value, as in T.. 1, in this case indicates an
approximation.

I =1 +E (3-5)

where E_ i3 the error committed by using the Simpson’s rule approximation with the
chosen number of subintervals of (a, b).

For a given s, i.e., a given value of y, let a sufficiently large number of subinter-
vals of [a, b] be chosen 30 that

I, ~Li=Ei<e, (3-6)
where ¢ is one of our fundamental tolerances.

We are really comparing successive approximations, say (I.), and (1), , with
each other, where n or 2n denotes the number of subintervals into which {a, b) is
divided, rather than comparing any approximation with the exact value T., since in
practice we do not know the value of the latter. We do not in this analysis derive
rigorous error bounds for integration by Simpson's rule. Numerical analysts have
developed several such rigorous bounds, using the fourth derivative of the integrand
{7, p. 75, (3.5.23)], or evaluating a line integral in the complex plane, or using other
methods. The calculation of any of these rigorous bounds would require a relatively
large amount of machine time, and, moreover, such bounds are often ultra-conserv-
ative, i.e,, much larger than the actual error committed. It is felt by the present
authors that sufficient accuracy for practical computations can be attained by develop-
ing simple tests involving convergence of successive Simpson approximations to a
common limit. Such tests can give a high degree of confidence in the reliability of
the results, though not absolute certainty. We may decide that (3-6) is satisfied if
two successive iterates agree with each other within e ; or, if we are more conserv-
ative, within eo/2; or, of three successive iterates, say (1.)-.' 1) and (U P the
largest and smallest are within e, of each other. We assume here thai we have some
such criterion, but we do not specify at this stage what it must be. We state in (3-17)
below, how the tolerances are handled in the present NSWC program, but the program
is flexible in that changes in the tolerances are easily made.
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Now by definition,

Lo Y o .

= exact value of double integral 3N

Also, 1 is a well-defined function of s or y once a numerical value of ¢, has been
assigned and a criterion for the satisfaction of (3-6) has been chosen as discussed
above.

We assume also that _I;dl_ dy or j;dl, dy exists. T, or _/a-bF(x. y) dx (3-3), the

exact value of the integral from a to b, is a continuous function of y, by the conti-

nuity of the integrand of (2-12) as a function of two variables. A consideration of

N the manner of forming the Simpson sums shows that the approximation ly iselsoa
j continuous function of y in any interval on the y-axis in which the number of sub-

b
divisions of {a, b] in forming the Simpson approximation to A F(x, y) dx does not
change. But l, does have a discontinuity, in general, at a p%int where we switch
from 16 lt’o 32 subintervals, for example, in approximating j; F(x, y) dx. Suppose
l’o = ﬁ, F(x. y,) dx uses 16 subintervals for some y = y,. but fa F(x, y) dx uscs

32 subintervals for some neighboring values of y, say for all y in the open interval
(Ygs¥o *+ k) for some positive k. Then ly, as a function of y, will in general have a
discontinuity for y = y . Nevertheless, the integrand in (2-12) is such a smooth
slowly changing function of its arguments that we can be confident on heuristic

d o
grounds that the integrand in f" Iy dy has a small finite number of discontinuities.

But the Riemann integral Ldly dy exists if, and only if, the set of discontinuities is
of Lesbesgue measure zero [8, p. 230]). This includes the present case, in \:l/hich the
discontinuities are assumed to be finite in number. Hence, the integral fc ly dy or

d
_[c I, dy exists. It is shown below in (3-8) that it differs by less than (d - c) ¢,
from the exact value of the double integral, fch. dy or T, i.e., it approximates T

- n
arbitrarily closely for small ¢,. Also, the Simpson sums %n_c ‘Eo k, ly., which are

used in approximating the integral with respect to y, the ks being the Simpson
multipliers 1,4,2,....4,1, converge to the value of the integral ]; Iy dy as the number
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of subdivisions of [c, d] becomes infinite (see (3-10)). It is not difficult to prove that
the Simpson sums, assuming that they converge to the true value of the integral in the
integration of a continuous function over a finite interval, also converge to the value
of the integral if the function has a finite number of discontinuities with a finite jump
at each such point.

Assuming then that f I, dy exists, and assuming that (3-6) holds everywhere on
(c, d], i.e., that we take a sufficient number of subintervals of [a, b] so that (3-6)
holds for all y on [c, d], we have

foo- fio
gfl'r_—l,|dy<jc'deody-(d—c)¢o (3-8)

-1 a]

or

IT- fl. dyI <@-0e, (3-9)
ﬁ- dy=1T

Now, suppose that we take a sufficiently large number of subintervals on [c, d]
80 that

|fl dy - 2=E zkl|<el (3-10)

where the sum uses the I ’s for the finite number of points taken on [c,d) (=n+1]
points where n is the number of subintervals of [c, d]). Here, ¢, is another funda-
mental tolerance, like ¢,. As in the case of ¢, we can require two successive iterates

1— p> k l to agree with each other within e,,or within e /2 or choose some other
criterion. We do not know the value of the integral f I dy, so we are forced to adopt
some arbitrary criterion for the satisfaction of (3-10).
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With (3-6) and (3-10) satisfied, we now have

d-c¢ d-c¢
T——a-;-‘—}:k|l.l - |T—ﬁ.dy+ﬁ.dy——;—z k, l_‘l (3-11)

d-c d-c¢
T- ™ Ik l'. < |T—ﬁ.dy| + Iﬁ. dy—Tz‘k, l'nl (3-12)

d-c
T——;:—Ekl I'l

<(d—-t:)eo'0'eI (3-13)

Now suppose that e is some overall tolerance, and we wish to choose ¢, and e,
in such a way that

c

d -
- < e -
,T b k, l.l, e (3-14)
that is, we wish the computed Simpson sum approximating the double integral to be
correct within ¢. From (3-13) and (3-14), we equate e with (d — c) ¢, + ¢, so that
we have

c

d -
IT— ™ Ik, lg|| <d-cle, +e, =¢ (3-15)
Equation (3-15) clearly allows some latitude in deciding on the individual values
of e, and ¢,. The present NSWC/DL program takes e, = e, from which follows

[1+(d-c)e, =¢ (3-16)

" T Trd-o

(3-17)

If we wish to experiment with various values of the ratiok = ¢, /e, , a simple generaliza-
tion would be, from (3-15),

d-c)e, +ke° = ¢ (3-18)

¢
T e 319
‘o k+(d-c) G-1%0)
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and
ke
= k T commnea—— 3-19a
BT T -0 (3-192)

where k is any positive real number, less than, equal to, or greater than 1. The case
k = 1 reduces to (3-17). It is possible that computational experience would show
that some value such as k = 2 or 1/2 is generally more efficient than k = 1. The
determination of such an optimal value, or approximately optimal value, of k, would
be purely an empirical matter. We could try various values of k for a fixed value of e,
and regard as optimal that value of k which resulted in the smallest expenditure of
machine time while maintaining the specified accuracy.

A simple modification of this error analysis is necessary in case the constant
factor 1/(na?) outside the integral signs in (2-12) and (2-13) is not included as part
of the integrand at every step of the analysis, but only once at the end in computing
the true value of P, .. This is the case in the DJH program.

Let the integrand in (2-12) and (2-13), not including the factor 1/(ra?), be

denoted by F*(0, r), and, in general, let the asterisk or *“‘star” denote this omission
of the constant factor. Then (2-13) can obviously be w=itten in either of the forms

a 2
P, = j(; fo F(O, 1) do | dr
Y o [ S (3-20)
X em , T r a
na’ﬁ). ./0.

where
F*@,r)=P(h, k,0,,0,, R)T (3-21)
F@,r) = —l— F*@, r) (3-22)
na?

and h, k are given by (2-11).
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and

(3-23)

(3-24)

Now, following the foregoing analysis but using the “‘star” in the sense which
has been described, we evaluate the double integral I* to an accuracy such that

d-c¢
3n

Te -

Zk l.‘I < e*

(with e¢* to be determined in terms of the overall tolerance ¢), with
G.
S S .
T Y d-0

as in (3-17). We will then have

1d-
LY .
1y n’r 72 3n -z k, l'l
1 d - 1
e Pk 10 <=t
ra? 3n by xa?
But we wish to have
| <e,

and so we put ¢*/(va%) = ¢ or

e* =g . ¢
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and therefore, from (3-26),

P e 2 ¢
eose.S——_—H"a P er—————
1+(d-c¢) l1+(d-c)

The tolerances are handled in this way in the DJH program. The constant e is set at
0.005 in the present program, but can easily be changed to some other desired value
such as 0.001 or 0.05.
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SPECIAL CASES

Two special cases are worthy of mention here: (a) 0,=0,;(b) a=b,ie,
the ellipse is a circle.

(@) We have assumed that o, > o,, with strict inequality in general. But
if o, = o, = o, the distribution is circular normal, and if we divide all coordinates by
a, we have a standard circular normal distribution, i.e., with o = 1. We would write

h = hjo, k= k/o or replace h by oh, and similarly replace k by ok. Also, we would

divide, u, v, a, b, and R by o. The angle ¢ would be unchanged by the transformation.

If o, ® 0, = 0 = 1, the case is simplified and the original symbols, h, k, u, v, a, b,
and R can be retained.

We would then evaluate a double integral as in (2-12) or (2-13), but call the
subroutine CIRCV, computing the circular coverage function P(R, d) instead of sub-
routine PKILL, which computes the elliptical coverage function P(h, k, 9,1 9y» R).
The former subroutine is at least ten times as fast as the latter subroutine.

This substitution of subroutine CIRCV for PKILL, and the reduction dis-
cussed below of the double integral to a single integral, also using CIRCV, can be
done if and only if o, = 0,. The reason is that if o, # o, a transformation must be
made, in order to produce a circular normal distribution, in which unequal factors
of stretching or compression along the h- and k-axes are used. This would convert
the lethal circle of radius R into a lethal ellipse and this is contrary to the assumption
that the bomb’s lethal area is a circle.

If o, = 0, = o, involving an initial similarity transformation if o * 1, as dis-
cussed above, we can even express P, in terms of a single rather than a double
integral, but at the cost of solving a fourth degree equation in general at every inte-
gration step to find the points of intersection, possibly four in number, of the circle
h? + k? = 12 (where r is the variable of integration) with the ellipse.

Figure Al shows a case in which a circle with center at C and radius r (also a
circle of radius r + dr) intersects the ellipse in four points. The arcs of the first circle
(radius r) subtend central angles 8, and 0,. Let 6(r) = 6, +o,. Then the sum of
the two shaded areas is (9, +@,) r dr or 8(r) r dr neglecting infinitesimals ot higher
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Figure Al. Case 0, = g, , Ellipse Intersected at Four Points

order than the first. This area can be described as the area occupied by points that
are in tie interior of the ellipse and at a distance between r and r + dr from the ccnter
C of the distribution. Because of the uniform distribution in the ellipse of possible
positions of the point target, the probability that the target lies in the shaded area is
8(r) r dr/(nab), i.e., the ratio of the shaded area to the total area of the ellipse. All of
these points in the shaded area are at distance r from C, neglecting infinitesiinals of
higher order. Hence, given that the target lies somewhere in the shaded area, the
conditional probability of its destruction is P(R, r), the circular coverage function as
computed by subroutine CIRCV. Hence, the total probability that the target lies in
the shaded area (for a given r) and is destroyed is 6(r) r dr P(R, r)/(zab), and the overall
kill probabulity P is computed by integrating this expression from r, tor,, which are
respectively the minimum and maximum of values of r such that a circle of radius r,
center at C, contains points that are on or inside the ellipse. If the point C is on
or inside the ellipse, r, > r, * u, but if C is exterior to the ellipse, r, > r, > 0. Thus,
we evaluate the single integral:

r
P, = —l- 29(r) P(R, 1) * r dr (A1)
nabJT,
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The determination of LI and 0(r) in genera] involves the numerical solution of
fourth degree algebraic equations, but is simpler in special cases as discussed below.
If C is in the interior of the ellipse, so that r, = 0, we take 6(r) = 2r for all values of r
such that the circle of radius r (center at C) lies entirely in the interior of the ellipse.
If C is on the ellipse, we also have r, = 0, but for all circles of radius r > 0,6(r)< 2.

A special case which was programmed and used in checking out the general pro-
gram of this report is shown in Figure A2. In this case, the limits r, and r, of (Al)
are obvious by inspection, and the computation of the function 8(r) of (Al) involves
only square roots and not the solution of more general fourth degree equations.

k
[a
(u,v) b
~ &
Yy
¢
¢ —I—g-h
P
x
1 S

Figure A2. Special Case Programmed
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Here, we have o, =0, = 1,u =0, ¢ = 90° v > a> b, 50 that the point C is
exterior to the ellipse. From the figure we clearly haver, =v —a, 1, =v+a. Itis
intuitively clear that for v — a < r < v + a, the circle of radius r, center at C, will
intersect the ellipse in two, and only two points, with equal ordinates by symmetry,
and this is confirmed by analysis. The common ordinate y of these two points of
intersection is given by:

2 7y (:2 _ bl 2y2 _ 12
y_av/(a b)(rasz);bv blv A2
and, when y has been computed, ihe abscissas of the two points of intersection (circle
and ellipse) are * /r? — y2. Hence, the angle @ (Figure A2) is arc tan (V13 — y3/y),
and the entire central angle corresponding to the shaded area is twice this or 2 arc
tan (V12 — y?/y). Therefore, using (A1), the kill probability P, is given by the
integral:

2 pvia N/

3
P =— arc tan yr -y KR, r)rdr (A3)
rabJv—a y

with y at cach integration step, or each value of r, given by (A2).

Although a program based on Figure A2 and (A2) and (A3), with a > b, was used
in checking out the general method of this report, we would have a still simpler special
case if the ellipse were a circle of radius a, with a < v (see Figure A2 and imagine that
a = b). In this case, the ordinate y of the points of intersection of tiie two circles,
h? +k? =12 and. h? + (k — v)® = a2, is given by:

2 + v3 _ a!
v

and P, would be given by (A3), with y computed by (A4) instead of (A2).

(b) If a = b, implying that c = 1 and the ellipse is a circle (in the general case
where o, and ¢, are not necesserily cqual), the positions of the axes of the ellipse
are indeterminate, and for convenience we can take ¢ = 0 so that the x- and y-axes
are parallel to the h- and k-axes respectively. This would simplify (2-3) which would
become

il
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h-u+x} i

k=v+ty |
Also, ¢ would be 1 in (2-5). If 0, * 0,, We would still have to compute a double . j
integral as in (2-12), using subroutine PKILL, but with the simplifications which have i
been noted in the coordinate transformations, (2-3) and (2-11).
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ALTERNATIVE METHOD OF COMPUTING P,

We outline here an alternative method of computing the kill probability P, ,
this time using true polar coordinates r, 6 in the ellipse. The curvilinear coordinates
introduced in (2-5) and also denoted as r, # are not polar coordinates in the ellipse
ifa>b.

Figure B! shows a quadrant of the ellipse (see also Figure 1 in Section 2).
First, we wish to find the coordinate r for a point such as E on the ellipse, with
given polar angle 6, to establish limits on r in terms of 8. The equations of the line
OE, and of the ellipse are:

y=xtan @ (B1)

v
-.-;"';; 1 (B2)

Figure B1. Polar Coordinates in the Ellipse

Solving these equations simuitancously, we find that the rectangular coordinates
(x, y) of the point E are:

x = (ab/S) c1s 0, y = (ab/S) sin 6 (B3)
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and, therefore

r= \/x’ +y? = gbh/S (B4)

where

S = Va2 sin%e + b? cos?6 (BS)

Equation (B4) provides the upper limit on the variable r in the subsequent double
integration.

Now, considering a polar element of area r dr dé (Figure Bl) at a point (r, ¢)
inside the ellipse, we must, as before convert its rectangular coordinates (r cos @,
r sin 8) to the Chk system, by (2-3). The result is:

=y + - =y+ +
h=u+rcosfcos¢ —rsind sin¢g =u+r cos@ ¢)$ (B6)

k=vi+rcosdsing +rsiné cosg =v+rsin@ +¢)

By reasoning similar to that used in setting up (2-12), we obtain the following double
integral in terms of the present true polar coordinates r, 8

1 21 pab/S
Py -—f Plu+rcos(d +6),v+r8in(@ +¢),0,,0,, R] rdrde (B7)
nab Jo

The P functions, as in the case of (2-12), are computed by subroutine PKILL.
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PROBABLE ERROR IN THE WEIDMAN-BRUNNER METHOD

In the WB (Weldman-Brunner) method as described in (1] and in the present
technical report, thc standard statistical method for determining the probable error
and confidence intervals is one using the Student t distribution, [4, p. 224), [6,
p. 178], and [10, p. 189). For a given problem, 0., 0,, R, u, v, a, b, and ¢ speci-
fied, there exists a true kill probability, P, or p,, which we are cstimating or approxi-
mating by the sample mean, P, of a sample of size n (the number of simulated bombs).
For a fixed and sufficiently large n, these sample means {5} are from an approximately
normal population with mean P, or p, and standard deviation o (for individual prob-
abilities p,), the standard deviation of the sample mean B being o/y/n. The point
which makes the t distribution the appropriate one to use in computing confidence
intervals is that ¢ (as well as P, or p,) is unknown. The method cited from (4],
{6], [10], and given in many other statistical texts, is designed for this situation,
finding confidence intervals for the mean of a normal population with unknown
standard deviation o.

However, in the present technical report, we do not develop the above-mentioned
method in detail, since it is not used in [1]) or in the Weidman-Brunner computer
program. Instead, we follow this computer program and [1] more closely, and, with
each sample, estimate the population standard deviation ¢ by means of the sample
standard deviation. It is believed that this method if followed up correctly will give

results that are roughly equivalent to those given by the method which uses the t
distribution.

The method used in [1] for computing the probable error (P.E.) is open to
criticism in several respects. A study of the FORTRAN program given in this reference
shows that the P.E. is given by the formula:

n 1/2
P.E.=0.6745 | (p, - B)? /n] (C1)

i=1

where n is the number of simulated bombs, p, is the i-th conditional probability
determined as explained in Section 1, and P is the mean of the n p’s, i.e., P is the
approximation to the kill probability P, . The integer n is usually taken as 25 in the
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WB method, although the values n = 50 and n = 100 were used in some of the cases dis-
cussed in Section 3 of the present report. The radical in (C1) represents the standard
deviation o of the sample of size n, and the constant 0.6745 is a familiar one in
statistics, where P.E. = 0.67450, since, for a normal distribution with mean 0 and
standard deviation ¢, we have:

067450 ( 1 x

X ax =12 c
0721! Lo )dx / ©

202
or, half of the items lie between the limits + 0.6745¢.

The denominator under the radical in (C1) should be n — 1 instead of n in order
to get an unbiased estimate of the standard deviation (6, p. 154] ; actually, the use of
n — 1 gives an unbiased estimate of the variance o2, and a very small bias in the value
of o itself. For large n, there is no significant difference between usingnand n - 1
in (C1).

A second and more serious criticism is that even if we substitute n — 1 for n in
(C1), the result is the P.E. for an individual item p, and not for the sample mean p.
To compute the P.E. for the latter, an extra factor of v/n is needed in the denomina-
tor of (C1) as shown by the foilowing discussion.

The conditional probabilities p,, p,, ..., p, in the WB method are independent
random variables with identical (though in general unknown) distributions. The dis-
tributions are identical since, for each of the n simulated bomb drops, the procedure
is exactly the same. But we cannot assume that this common distribution is normal,
since it involves a number of factors including the uniform distribution of the point
target in the ellipse.

In this situation, we can get a good approximation for large n, for the variance
(hence, for the probable error P.E.) of the sample mean p by means of the central
limit theorem [4, p. 136] and [6, p. 191]. Reference [6] states (changing the nota-
tion slightly to agree with our present notation) that if p,, p,, ..., p, are independent,
identically distributed random variables, each with .mean p and variance 03, and if
Y, =P, *+p, +..p, =np, and
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Y, = 1Py _ n(B-py)_ /(P - py)
Z = _—__9_
° 07n 07n )

, then Z_ is “asymptotically normal” with mean 0 and variance 1, in the sense that the ¢
' distribution function F_ (p) of Z_ satisfies the relation
g 1
| lim F_(p)= f' exp (<u?/2) du c4
gt 7—2" = p ) (Cqe)

Here, p, is the true kill probability for a given problem of which P is an estimate on
the basis of one sample of n bombs. We think of a large number of samples of size n.
3 The random variable p, takes a large number of values in these successive samples,
;'; with mean p, and variance o® and similarly with p,, p,, etc.

{ Since Vn (® — p,y)/o has approximately mean 0 and variance 1, as stated in the
y formulation of the central limit theorem in [6, p. 191], from which (C3) and (C4) are
¢ taken, B — p, must have mean O and variance o?/n and, therefore, B, the sample
3 mean, must have, asymptotically, mean p, (the true kill probability) and variance
0% [n, establishing the fact that the variance of the mean is 1/n times the variance of
an individual p;.

The facts that the mean of all these sample means is p,, and the variance is
o3/n. could have been proved by simpler theorems, [6, pp. 135 and 137] but to
prove that the sample means P are asymptotically normally distributed (and this fact
is needed in computing the probable error) requires the central limit theorem. Also,
‘ if the individual random variables p, were known to be normally distributed, we could
E get very simple and exact, not merely asymptotic, results for the distribution of the
f sample means §. But under the present circumstances, with the p’s not normally
distributed, we apparently cannot do better than the present asymptotic analysis.

Ly
Lt'

i Since the variance of the sample means P is asymptotically o2 /n, as has been
i shown, the corresponding standard deviation is o/y/n, where o is the standard
deviation for an individual value p,. For this ¢ we have to use the estimate
i (2@, - P?/(n — D] /2 square root of an unbiased estimate of the variance as
stated above. We mult:ply this by l/\/— to get an estimate for the standard devia-
tion of the sample mean P, and by 0.6745 to get the probable error, P.E. (see (C2)).
Hence, we have .
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P.E. = 0.6745 [Z(p, — B)*/n (n — D)1 (Cs)

Let the P.E. of [1] be denoted by P.E., . (see (C1)). Comparing (C1) and (CS), we
see that P.E/PE. = l/,/ n-1,or

pE. =PEw_ (6)

P.E.,, is the value printed out for the probable error if the FORTRAN program of
[1] is run on a computer. These printed values were corrected as indicated in (C6)
in interpreting the results of computed cases.

Although the distribution of the sample mean P in the WB method approaches
normality as the sample size n becomes infinite, there appears to be no simple means
of determining how fast its approach to normality is, or how large the sample size
should be to obtain a meaningful estimate of the probable error in the computed
approximation p to the true kill probability p,. In [9, p. 111], in a discussion of
this application of the central limii theorem, the following statements are made:
“In practical terms, a normality assumption for the sampling distribution of X
becomes reasonable in many cases for N > 4 and quite accurate in most cases for
N > 10. Hence, for reasonably large sample sizes (4.34) applies to the sampling
distribution of X computed for any random variable x, regardless of its probability
distribution function.” Equation (4.34) [9] is '

- N
x-w) VN ©n
[+

X

which is stated to have a standardized normal distribution if x is normally distributed.
The normality is only asymptotic if x has some other distribution. The expression
on the left-hand side is equivalent to the expression ﬁ (P - P, Yo of (C3), with
appropriate changes in notation. Thus, the authors of [9] regard samples of more
than 10 items as adequately large in order for the use of the central limit theorem
to give meaningful and even accurate results in most cases. The regular sample size
in the WB method is n = 25 as stated earlier in this Appendix, and this sample size,
therefore, appears to be adequate.

The Chebyshev inequality rigorously assures us, as shown below, that the 50%
confidence interval determining the probable error will never be larger than the

interval (5 — /2 o5, B+ /2 o), where o5 (= o// 1) is the standard deviation of the
mean P and o is the standard deviation of an individual item p,. This is true, however
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small the sample size n may be. This implics an upper bound of 2 ogor Y20 [V
for the probable error, which of course, is substantially larger than the asymptotic

value 0.674S5 o /f for large n, implied by (CS5), and based on the use of the central
limit theorem. '

The result stated is derived from the Chebyshev inequality in the following way.
This inequality, [4, p. 135, (10)], with the notation changed to be compatible with
the present situation, may be stated as follows:

Prob(lﬁ-pol>b)<'-l-l;;- -l-} (CB)

where b is an arbitrary real number. Now, we ask what value b must have in order
that the stated probability shall be 1/2, in order to find 50% confidence limits. Hence,

we put
i
T = /2 (C9)
of which the solution is:
b=v2o5=vV20o/Vn (C10)

so that the 50% confidence interval, as stated, is shorter than the interval (p — \/— o ,
p+ \/_ a.'.) Although this result is perfectly rigorous and independent of the sample
size n, it provides only an upper bound for the length of the 50% confidence interval
or for the magnitude of P.E.

For a normal population, the probable error (P.E.), is simply the half-length of )
the 50% confidence interval. More precisely, suppose the population mean is X, 1
in the notation of [10], and the standard deviation (for individual items) is ¢. Let
a random sample of size n be drawn, with sample mean X, . Then, the 50% confi-
| dence interval for that sample is (C,, C,), where C, = X, — 0.67450/\/n, C, =%, +
g 0674Sa/ﬁ orC =X -PE,C, =x +PE, smce the probable error for the
" sample mean in tlus caae is 0. 67450/\/—. Thus, the length of the 50% confidence
interval s C; — C, or 2 P.E,, or, the P.E. is the half-length of the confidence interval.
See the derlvatnon of (C5) above, where the sample standard deviation [E(p, — P2/
(n — 1)}* (for individual items) is multiplied by l/\/_ to get the standard devia-
tion for the mean P, and then by 0.6745 to get the probable error, P.E., for the
sample mean.
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We show here how this relation between the P.E. and the 50% confidence inter-
val follows from [10, pp. 188-189], and we refer the interested reader to this stand-
ard statistical handbook for further details.

Let the confidence coefficient be g, in the notation of [10]), and here we are
interested in the value 8 = 1/2. By interpolating in Table IX in {10], we find that
Ay or A, ,, = 0.6745. This well-known constant is the value A, such that

1 OK‘ x3
;ﬁ j:n’exp - 1/2;] dx=1/2

(soe (C2)). Then (10, p. 1891, C, =¥, — A,0/y/n =%, - 0.67450/v/n, C, =X, +
Ag0/y/n = R, +0.67450//n, and the 50% confidence intervalis [C, , C, ]. The signi-
ficance of the term “confidence interval” itself is brought out in the following state-
ment from [10]: “If it is asserted, whenever a sample is drawn, that the unknown
population mean x lies between the limits C, and C, calculated for that particular
sample, then the probability that the assertion is correct is ", with § = 1/2 here.

In the application made in this report to the WB method, the unknown popu-
lation mean X corresponds to p, or the true but not exactly known P, the sample
mean X, is P or the average of the n conditional probabilities p, for that sample and
the population standard deviation ¢ in each case is estimated or approximated by
the sample standard deviation [Z(p, — P)*/(n — 1))/,

Also, the results quoted from [10] assume a normal population. Thc means B
here are not exactly normally distributed, but they are asymptotically normal for
large sample size n as we have shown, and the normality assumption can be assumed
to be good for n > 10.
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DETERMINATION OF POINTS (b, k_, ), (h_,,, k

OF SECTION 3
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DETERMINATION OF POINTS (h_, , k_, ), (h_, . k_,.)

OF SECTION 3 .

! useful in simple tests, using very little computer time, for detecting cases in which the
? kill probability, P, is approximately O or 1, within a prescribed tolerance. For in-
stance, if the general tolerance is 0.005, so that only two decimal digits can be assumed ]
to be correct in the values of P, then, for any case in which P> 0.995, the true
value is closer to 1.00 than to 0.99.

4
In Section 3, pages 16-18, we used points (h_, ,k_, ), (h .,k ), which were . ' 1
.
4

In this appendix, we give without proofs, the equations for the coordinates of
these points (h s Ky )s (R kmu) (see page 52).

Suppose we are given (see Figure D1) an ellipse such as those considered in this
! report, with center at (u,s) relative tu tne Chk coordinate system, semi-major and }
} semi-minor axes a and b, respectively and major axis making an angle ¢ with the h-axis,
|

with —90° < ¢ < 90°,

- b e

k (hhor 2’ khor 2)
4 (hmu ’ kmu)
‘ :
(hverl 2’ kven z) ' 1
i
3 (hnrt 1° kvorl 14 J
F
& }
!
¢ T (hhnr 1’ khol' 1 ) i
c —> h ;
(hmin ’ kmln) !

Figure D1. Valuesof h_ ,k_. ,h for —90° < ¢ < 90°

min® “"max? kmu
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There are obviously two horizontal tangents and two vertical tangents to the
ellipse. We denote the points of tangency of the horizontal tangents, as in Figure D1,
as (hIIOI' | khor l) and (hhor 2 khot 2) with khot 2 > khor 1 alway” Le., (hhor 2
k,,, ;) is the point of tangency of the upper horizontal tangent. The relative magni-
tudes of h,  , andh, . depends on whether ¢ is a first-quadrant or fourth-quadrant

angle.

The points of tangency of the vertical tangents are denoted as (hm. 10 Kyart 1 )
(h

vert 2° kvcﬂ 2) with hverl 2 > hvnn 1? always‘ i'e" (hvon 2? kvnrt 2) is the point of
tangency of the rightmost verticai tangent (Figure D1),

it can be shown by analytic geometry that the coordinates of these four points
of tangency are given by the following equations. We do not give the proof here.

@ _b)sng cong

1 TU T . (Dla)
hho 1 al sin’¢+b1 COB’t
Kpor 1 =V — Va? sin?¢ + 12 cos?sp (D1b)

2 _ h2) e
hhot2=u+(a b)m¢°°3¢ (ch)

va? sin?g + b? cos?¢

Kyor 2 =V + Va2 sin?¢ + b? cos’s > 0 (D1d)
By , = U — Va? cos’¢ +b? sin?op (Dle)
(a®> — b?*)sin ¢ cos ¢
kvm Y- 2 2{ CETITIN (DIf)
Va? cos?¢ + b? sin’e
b, ; = + Va® cos?¢ + b? sin?¢ > 0 (D1g)
a? —b?)sin ¢ cos
vert 2 +( ) ¢ ¢ (Dlh)

va? cos?p + b? sin?g
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It is seen from these equations that k, . and h  , are necessarily positive, since u
and v are assumed non-negative and the radicals +/a’ sin?¢ + b?® cos’s and
+ /a? cos?¢ + b? sin®¢ denote the positive root in each case.

We consider further the particular case shown in Figure D1, in which the ellipse
lies entirely in the first quadrant. The situation is not so simple if the ellipse extends
into other quadrants. In Figure D1, we take h_. = h k .=k The point

min vert 1’ “"min hor 1°

(h,,n> Kpin) 80 defined has the following property. If (h, k) is any point on or inside
the ellipse, then:
h2h,. (D2a)
k>Koin (D2b)

Hence, because the elliptical coverage function P(h, k, Our 9y R) decreases with in-
creasing |hi, and also with increasing |kil, we must have

P(h, k, 0,, ¢,, V< Ph_ .k ,0,,0,,R) (D3)

min’®
for any point (h, k) on or inside the ellipse, with strict inequality in (D3), since we
must have strict inequality in (D2a) or (D2b) or both (the point (h ) itself not
being on or inside the ellipse).

min’ kmln

Since (D3) holds for every point on or inside the ellipse, it must hold for the
average value P of P(h, k, o, 9,, R) throughout the ellipse. But the kill probability,
P, is equal to the average value, P, by (2-17). Hence, we must have

Py = F< P(hpyins Kmins Ops 95> R) (D4)
But the calculation of P, by (2-12) or (2-13) in the general case, for the input values
used in Table E3 in the present report, requires something of the order of 0.4 second
or 400 milliseconds, whereas one call to the subroutine PKILL, for computing
P(h,,.» Kpin 940 90 R), requires only about 5 or 10 milliseconds for three-digit
or six-digit accuracy, respectively, on the CDC 6700 machine.

Similarly, in Figure D2, we take h_ . =h ..k . = ko ; and by an argument
similar to the one given above for (hmln, k,in)» We conclude that:

P, =F>Ph_, .k, .0,,0,R) (D5)




B kit &
Eniian-§

The calculation of P(h
routine.

Koexs 900 9% R) requires only one call to the PKILL sub-

The complications which are introduced when the ellipse extends into other
quadrants than the first are sufficiently illustrated by the case shown in Figure D2.

The relevant analogs of (D2a and b) here are

Ihi > |n

(D6a)
|k' Z |kmln| (D6b)

for arbitrary points (h, k) on or ingide the ellipse, and it is seen from the figure that
(D6a) is not satisfied for all points (h, k) of the ellipse if we take h_, . =h . , asbe-
fore. Wa must in this case take h,, = = 0, since in this case we clearly have h = 0 for

infinitely many points ingide the ellipse.

(hnﬂ 1t kvon l)

/ (hmln’ kmln) =, khot l)

¢ (hhor {° khm- 1 ) >h

C

Figure D2. Ellipse in First and Second Quadrants
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The genersl equaticns for hpnr Kein? | S K nex » TOS8rdless of the quadrants into
which the ellipse extc:..ix, ..«

“ain ™ Maxth, . ., 0) (D7a)
Ky = max(k,, ,,0) (D7b)
Bpyy ®hypy 3 > 0 (D7c)
Kmax = Knog 2 > 0 (D7d)

withh . ., etc., in (D7a, b, c and d) given by (Dle, b, gand d), respectively. Equa-
tions (D7a and b) refer to the algebraic maxima; thus, for example, max (-3,0)=0.

Equations (D7a, b, ¢ and d) are the general equations for all values of the angle
¢. Only four values of ¢, namely, 0°, 45%, 90°, and —45°, are used in the table given
in this report. We give in tabular form below, the values of heins kmn,hm' vk, for
these values of ¢-

¢=0° ¢=45° #=90° ¢m —450
h,.. max(u—a,0) max(u—p,0) max(u-b,0) max(u—p,0)
Ky max(v—b,0) max(v—p,0) max(v—a,0) max(v—p,0)
| . u+a utp utb utp
Ko vtb vip via vip

Here, o = /(a® + b?)/2. It will be noted that the entries here for ¢ = 45° and
¢ = —45° are the same, as they should be. From (Dle, b, g and d), it is seen that
hygre 12 Kpor 19 Nygrt 30 Kiop 2+ Which oceur in (D7a, b, c and d) are the same for these
two values of ¢.
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IDENTIFICATIONS FOR TABLE E3

TABLE E3
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IDENTIFICATIONS FOR TABLE E3

Weapon falls in uncor-
related elliptical normal
distribution with mean
point of distributionat C,

the origin of Chk rec-
tangular coordinate sys- (,’

tem. Lethal radius of wea-
pon is R, with cookie- ‘)
cutter lethality function. |

Point target is at random 7/
point from uniform dis-

tribution in ellipse. Cen- /0, m /// ‘\e» ;
ter of ellipse is at (u, v)in C - h

Chk system. Semi-major \a _______ -

and semi-minor axes are - u

a and b respectively. Ma- Figure E1. Input Parameterso ,0,,u,v,a,b,¢, R

jor axis makes angle ¢

with h-axis, positive coun-

terclockwise, —90° < ¢ < 90° ¢, = 1 throughout the Table E3; 0 < 0, < o,;
a>b> Obu>0,v2> 0; R > 0. This is a direct table giving kill probability P, as
a function of ¢, (= 1), 0,, R, u,v,3, b, ¢.

5 x-

Ranges for the variables are as given in Table El (also given on page 12). o
always has the value 1, a takes the values 0.1, 0.5, 1, 2, and ratio b/a takes the
values 0.2, 0.5, 0.8, and 1 on every page. Angle ¢ takes the values 0°, 45°, 909,
—~459 on every page. Therefore, the only variables whose values are given in Table El
are R, o, v, and v. The total number of cases in the table is §9,904, on pages 59-
109. Three decimal digits are given for the values of P, but since the tolerance e,
as discussed in Section 3, was generally 0.005, the third digit may be in error by
several units, and the values of P, are reliable to only two decimal digits.
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Table E1. Values of R, 0, , u, v for Main Table (E3)

e n o L

Values Values
of of
Pages R o Values of u Values of v
59-62 | 0.2§ 0.2,0.5,0.8,1 0,0.5,1,1.5,2 0,0.25,0.50,1
63-66 | 0.50 0.2,0.5,0.8,1 0,0.5,1,1.5,2 0,0.25,0.50,1
67-70 | 0.75 0.2,0.5,0.8,1 0,0.5,1,1.5,2 0,0.25,0.50,1
71-78 | 1 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
79-86 | 1.5 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
8794 | 2 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
(See Note)
95-98 | 2.5 0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
99-106] 3 0.2,0.5,0.8,1 0,0.5,1,1.5,2,2.5,3,4,5 0,0.25,0.50,1
107- 4 1 0,0.5,1,2,2.5,3,3.5,4, 0,0.25,0.50,1
109 4.5,5,5.5,6

Note: ForR=2,0, =02: v=0,0.25,0.50, 1.50;
ButforR=2,0 =0.5,08,1: v=0,0.25,0.50, 1

Examples

We give two examples of the use of the table. In Example 1 there is only a
trivial scaling problem. In Example 2 we must interchange the roles of h and k and
make corresponding changes in u and v, and interpolate with respect to v. See also
several examples in Section 3, pages 20-21.

Example 1. A bomber flies east along the h-axis (see Figure El) and aims a
bomb at the origin C. The bomb falls in an uncorrelated bivariate normal distribution
with dispersions ¢, = 250 ft in range, o, = 125 ft in deflection. The lethal radius of
the bomb is 500 feet. A point target is at a random point from a uniform distribution
in the ellipse shown, with center at u = 375 ft, v = 250 ft, semi-axes, a = 125 ft,
b = 62.5 ft, with the major axis inclined at 45° as shown. Find the single shot kill
probability P, .
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Solution. We must normalize by dividing all distances by o, ® 250. The unnor-
malized and normalized values of the input variables are as follows:

% oy R u v a b ¢ :
unnormalized | 250 | 125 | S00 | 375 | 250 | 125 | 62.5 | 45° !
normalized 1 105 2 1.5 1 0.5 | 0.25 | 45°

On page 89 of the table, entering the table with the normalized values of the variables,
we find that P, = 0.540. Since the tolerance ¢ is 0.005, the last digit is in doubt, but
the figures 0.54 can be regarded as reliable.
Example 2. Suppose we are given the values o, = 160, o, =200, etc., as on the
first line of Table E2.
Table E2. Data for Example 2

o, 1o% | R Ju v a b 1¢ P,

. Original Data 160 | 200 | 300 {140 | 400 |200 | 100 | 90°
2. Normalized 08|l 1 Jis]o7]2 |1 |os]oe

(divide by 200) ’

3. Rearrangedwith | 1 J 08 [15] 2 |07 1 Jos5] o°
o, > 9,

4. TabulatedValue | 1 J 08 |15 ]2 05 |1 0.5 | 0° |0.234
(page 84)

5. Tabulated Value 1 08 |15 ] 2 1 1 0.5 | 0° |0.149

By interpolation, P, = 0.200 for data on line 3,
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We first normalize by dividing distances (all variables except ¢) by the larger
standard deviation, o, = 200, producing the data on line 2. Then we must rearrange
with o, > o, in order to use the table in this report, producing the values on line 3.
The values of o, and o, are interchanged, and, as a conssquence, also the values of
u and v are interchanged from the values on line 2.

—

a=1]

b=0.5

—

M = A

N

1

{j u=07

(a) (b)

Figure E2. Normalized Data for Example 2
(a) Line 3, (b) Line 3 of Table E2

However, a and b are still the semi-major and semi-minor axes respectively, of the
ellipse, 30 are not interchanged, but a consequence of the rearrangement is that ¢ is
changed from 90° to 0°. A consideration of (a) and (b) of Figure E2 will convince
the reader that these figures represent the data on lines 2 and 3 respectively, and that
the cases are equivalent.

However, the value v = 0.7 is not given in the table and so we must interpolate
between the values v = 0.5 and v = 1 which are given (see lines 4 and 5). The results
from the table, page 84, are P, = 0.234 for v = 0.5 (line 4) and P, =0.149 for the
data on line 5, with v = 1. Interpolating linearly, we find that for the data on line 3,
P, = 0.200. Here the linear interpolation over a relatively large span, v = 0.5 to
v = ], introduces an additional error which is difficult to assess on theoretical grounds.
However, this case was computed directly by the DJH program, using the original
data (line 1, Table E2). In the computer program, o, is not required to have the
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value 1 or to be not less than o, although such restrictions were imposed in computing
Table E3 for this report. The direct computation, with a tolerance ¢ = 0.005, gave a
result of P, = 0.210897 -, rounding to 0.211 and thus differing by slightly more
than one unit in the second decimal digit from the result obtained by interpolating in
Table E3. Since the overall tolerance was ¢ = 0.005, the interpolation introduced
only a small additional error in this case.

60

[P

U P S PG w23



etn e g o sy et

SIGMA K= .2 R= 25

1

SIGNA H=

l.'

5

[R

1.88 teol 2.3

=48

1.8

-85 -8 -10 -18 -25 +b8 -58

PN

WANNMANAMNS FF I SIS E S8 3 7T 2723880 cd ot ot ol g o ookl QdQOODﬁONhNh\n owo
ol e ol wnt ok 9wl ot 4 i v viwfe ot i - L bapnd vt od o 4. - 3%
= Sl

sasse0saseesbire

BRI ORAN BBBA DN DD

L] L]
etoavsasessevaseng

Ak A O 00 @R S GO

¢dvBeaetedaccesese

OB FABN £ LON A Sy
-

esesssesevessens

WM IV DDM DR D AP
oy ol

DRI I
eauu-nmqeua-uau
2esanse i)

oidu

WPYraM BN OO0 DN
BrINOAIDAO VDA DI

segsuncpvsrneneyw

PR T AT X SR T

.ﬁgmgﬂg‘dnﬂln-a:

o ) O 4

H:’M"qg'-“.!&d\“'ll\"

sevectenseseti e

I AAIRG P BIRSANRANM
wiry

0 v Wil i -

stssvensrsseser e

HINCIS

NOMNN SN BN -t

AHA N ol 4 N b o 4N ll.-md

sdesesesesssonr

Mh‘lN.QdI‘! DANSBUT SN
- 4

BEY PSR SNOD LD N:';
-t

NMNO-O:MA -
=m~no MO N A ol O0 witd
.

NNNND BB® 0 0B DNNNN
ooat-&!onnnn«d-«.

NESIDOORAVeN
290csscnsReer e

No&:lﬁ‘m\\t“'h DM

Q.dzhnshnnnnuqun
e

PPPIOROV S P S LBVON

P YT )

[EEENNNENNENNLNREN]

MM BB PN UM B PN NPl
Fasnassmmannaac <

NDNPRMNEMONNNS N
gngmmnn~v~~=ouon

408 0tsuecse e

DD NN G st A D s\ My
R.Saﬂ.m.%n%ﬁ--.u

VES AL S NINONNL I8
Iﬁﬂlﬁ‘:ﬁl‘nl\lﬁﬂ B o

0esevacetrotsere

XRRYRLINATSLS

AN @Y Dl 871N 2 &
AAIR It ANt ol od ot ) B By

- a
sesss0e00es e

CLi Sl L L al]
NP PBANDDI Y

ssasesesssetasas

-auhoﬂnduﬂ,#ugno
N -

“sanvseoesar

DD I AM b 8 ImDAD NN

.e

282325223232

e0sassseavis

.4
seNsResass sty

B NS A RSN @S-
WRNSSDAL NS IED 4

PR AWt A o "k
I B PR 4 M B

eeesesectesesnree

NOH-‘NNN“.OM-:O-'..

B & D ot 4 D

esasccsncys

ol " -
P e b St

ssesve et

AP PP T

APARL L FLNNUND IS

l"\lﬂﬂ.-l-'".ﬁﬂ',"g:‘

MEI Y ot i AN AN Nepe
ot v o 0 d o 183 DD

HE T PP T B

Seecsresssasessses

PED MM ot N B DD AW

290
eeOcssetvevrog

RARRFSEY

Set s et bevennna

4NndM Bt g rANODDD

Seserecsebssssete

2“03“35 Sona

snmngzzzmzau
i 1) SR &0 B
cesose

hhusngtommmm-

NNNNSCaSAEauE

N,

e P P P

o Y|
B it s
ses e

i

.:.NN@.HWH&«.Q-
La8248333058:
(BN NN NN NN NN

A39988282535038335

MMM NN NARMMMS oo

SEitsEsss

©oan Qdaggommmnuex
Lt ¢

MR BRNDAM DN ot = DI 3 WD

ANENNF DML IS
s-— "o ca

g b ik Bp -

EArE St T et 1

®sesss0spesenens

PP R T T T
33223n3582383832
e P s0s 0D

NN YWY aow
copf ow

Dol VAN OB S
e 0

Qﬂﬂh‘@‘ol’\-ﬂl\lﬁﬂ'ﬂﬂ
u I

Mtn‘\lkshh'ﬂ“’:ﬁ:e:a

vt v v 4D 10 O D vl b vl b -3

ﬂddaﬂs-ﬂﬂﬂaﬂﬂ o
sesscsssase

A

st2cserpeerore sy

omo.omho;m;;‘g
5“38‘8 Fes08Y
.C..l.l.ll.l‘

1
iteteencnssssasse

tstperereseseten

==3’

--u-.quo

JZ
.02

ot il 0 8D B wh vt 4 O 3B

AAA LS 88 2OIDDQBIOB

e AA
£2 8 BNNUNSIIDD BB

P20 ~ PO Pt pe i -3 3]
e e QAP Qg e

N ddadind

[V VP BN IDOD
e A S I3 3D DO

essecncssrecnsscy

A SRmnn BSOS o ‘O
&, 20 SOL FOLF 2 2 J&f -'0“ ."F-' L S LT lﬂf SRE SO -' -'0-0 00‘-' *he 2> 2 IS SPE 2008 --:"‘
' f ] L] ) L [ ’ [ ) ] 1 . 1
o " 4 (-4 a » - a - Y] -4 s © W @ - ] " =Y ©
~ Ww L] -] ~N W L - ~ 7,3 » L 3 N [, -3 =3 ~ "w =
. - . - . . . . [ L] . . L] L] . . . L] L] .
- - L - o L] < - o -
L] " - w Ll
3 . . . .
- - - ~

61




R= .25

SIGMA K= .5

SIGMA N= 1

2.8

5

1.88 1.68 248

1.8

«85 B 18 o180 25 88 *50

[}

mmmmnumleoonnnn

S3asugaan

stdodstentsnne e

VAR GIBNN SN LN SR

L Al L At o i A A 4 I D I N AN N

u:::::s:ﬂﬂ ﬂﬂdd .== dddd::

-l.ll.......l.l‘

d= dd
CER IR A

AR RSB BN L8 AN S SRS MANMSNN N

N
o o ol w4 of St et ol wd SO0 D Y

& 3d3332333333s3es
aess .o

.‘.Ohh:hhhhhﬂz
et
333333383s3222ss
..I'.ll.... h

i DS B HDDG LSOO

” o 00 furs plin § 3

etsesssvepsneneey

=

v N

i pu——
.‘).l....."'ll.

9 N

gassEsnssRRRas

Py a P

ol v o oud
ol
CEE RN A ]

233335zAT 232N

eese 0000000000

agzagisasastoas

[EXERENNERENE LR RN

ga

9se6s0vestsesanae

Wisegeens v

REEt EER

SARINNRATALS

lIl!nll‘.ollllll

TIENLs: (et

% SRgzisNsdsnse

N S D S BN P
ﬁo-o----l-nlulo.

BB SN TN B ARRRN S
g o)
eedsceertonsntas

gemsgas memean

C A R A

poos At

O,:gaﬂ : gdldd

o""c."o...o.c

ﬂﬂﬂ: N -
DO I Ry

B

sassoassnone

¥ Maspamemen

SaNpRenzgsazugys
EmEn T

secsavscenitnssse

A
gaganaannaises
OI..“I‘I....'.I

‘hﬂﬁm“ONHONOONﬂ
oud 9 v o +—

ssentsresatvIre S

SRNSLAnNIILnNIIes

6edvsotnsatasnen

Pttt L2

....i.l.'.ll.ll!

s aRaaNNANAIaLsLs

0000 0vts0asnsves

333325TIANILTT SAAR2zAoRALE

D SR
20000 c0tR a0 e dPqR0bRCsERREE

A i.'&
LY R RN ]

asagasad

seee s ONTILEORIOTVTSE

FiT00eC 3303 8aE

b et e b e
it St

353503 sedatadedinatasy $3I333uNRNNS

08800 cactostnnp? PRSIV ONOOIRNES

BYRZ2SUNARSISS SRATARNRIERSSY

VAN OINSOPRROSNINIST ANDPIQROOIONIRETRYTS

nnnnhhhhaagaﬂdﬂﬂ [Nty Lot :i;!‘
LReLL2 $o%s 23333090sNUUSTER
(A T N I R R R A R N NN
BARRsssnnanssss RREERARRLINRSESS

L4 .“‘-ﬂ
4000000000000 P8 V00 CNROSROCIEIIYP

SESEES06032283E2

gigsaaananaases o

ot soe &hnhnnnnmn
CECEL222003UE8S S0 "'2'3"'832“83..'

i Py

ddMuﬂddddnuin‘
Ul el d

XX AR

ssses9ssacuebony

sYaddnatLngLNs
e

S2f3scdgscgagass

33233333222200n

RN ERE R NN NT RN Y]

83832838”‘2""‘823"
ol oLt 11
oo-oﬁonlo-oc.

gxzsszsussagyss

§ STastImiostenuy
St it 2

.I!.."'i‘..'..

!s-s .‘wa.m-dNN
-

(.

ss3gsaasinioiats

(. A

- =
eTendeRegen Sowes
9800283000t

ﬂnhhhhngz-.... Sl e Rnnnnasso -D.---"NNN HHHH I: =~~~mmm neew
s wtod ol el -.n--. -
BEsgszdianaasass Jansdosdusuussss SHINSISISY ssesis 333
LA R AN NN NN NN RN ELRY) I AN E R RN NEREN NN RENMN] I NN ERENNNIEENENENRN) .QO.Q'.‘..!I'.II
NBNSINSNSNESAGINBNS - A
f J’? lﬂf ng PO & 2RF 2L Jﬂf 20 f OOf LOL 2OL 2O £ 20F FOE 208 S
' [] [] L] ) ) ' v L]
- [ - - - '] - -3 - W - [
e E H H - N w - @ ~ w - > N w -
‘ L] L ] J .. L] L] ‘: .. L] L] d‘ .' . . 4
W - wn -
[ L . L3
- - N

62




T T T T T r——

Rx 25

SIGNA K= o8

SISNA #

2.8

1.0

5

ol

1.88 1.68 2.8

1]

1.8

«05 «08 18 10 «25 oAl «59

82

PAL

SOLLOIT O ST ENNNN
-

FEELIFEEE, NN

ol vt o o ol ool oo ook o o el bl

B0 90
—t

e
el 5 ol 9o oud w2 O £
UL

oy B o P o P A R P P e Y WY 2

seentesestederte

PPy 800090 "ma y *4EMIM 8 ) » AN S A0 Ataie DAt dDininiA 210 S0

90000 00822008008 #0000 BB EETIVYOer LANUOIRITRNENDENGEE PR QLI IB NSNS R? Jes B TLEOUSTOERTD
Ll i L T Ll Lol LT e A s AJUWN d Nt el M P ¥ I

nsg=s§! 3 @ Mo neRee GM A bt B B B = i een b 4] ===‘:==‘=¢~:=§ "

.'...I".l'lll. seseNosatron saas she e LR X RN N NN ] [ EN N EENNENN] [ X RN

M SN i AN NS
s

LT /INT ecd s

V8 D LN QM AR DM BN =

W’ =) 5 TR 4 ARAN, ¥
-e

® 9 BIANNB NN

252 MMM AL

P Py, P e

GO Dw S-S
-

0 :N
OO NI NN NN vl o oo
[
[

Cssgsssanes

MPdee B
Nt ot ol o

N AR NN

e8etoestecsnsne

o aule OB OM £

N
soad
seessantavatons e

pryraey

NN A NI N AOSOEA) vl o o ud
- L1l -

RERANANRASSTnNS

AIVAL ot IR ot ol et ol oed s ond ot
VOB

NMN NN 3B et @ G ol e
--l-l-lu-l-l-ld-ld-l-=g-

DR AA PN P R B
NI

R

NENAA A Bt ® O 2t

seestavseese

B DO I BB N D!
[ ] 4 :

osammhan¢occgno=

23aMIRNasIsInans

PARVBRRN PN SN L Ph
NN

ssensssbssosetons s

®s00asscestecnns

Py
NAIRI N AN o od o4 = wh o v o

~e Y

A Y ot ]

o v

Saveeesses e

mmmm((qggggan-g.

sd4eteontnsssoace

b et e ]

quNgqnﬂmomvudq«

nMHﬂNNNNnnqu“‘

X RN EY

‘ao mmmmmmmmnnnn

P D L et

:#:yaufa?k~>¢ﬁ@0

WﬂﬂNdNNﬂO‘!‘OS«uq:

MMM NN N o 0 D10 DD

S‘vau\ln'mnmmmmmnnnn

a3a3d

o 1ord 4

sessrant

hnnummmmduuqnngo

oY
Dll' ~ﬂ=
sessvc.ne

BNOODODHNNNND B OO
23829 b

sassos oo

XN EE]

SNNISYNSS

et

]

2ad

Y

mommmumm;;mownnn

193 1) YOV et @ad ond ot P P /BB 1IN TR DD J maniag AN il D .0
HnnﬂnﬂnﬂgNNLJ“dd M ™ ppel —e LA A 4]

Teseny

ssev v

g
2 38

L

mmmmmeWOJlonnnn
123298212

BNARWRINA N S # S M M

3 ey
NN AN

esesesisnsnsesen

WY 0D OLDNNNVD VDR

WS geetossssocssasn

sscessaicsedronse

DR A N A A A ]

e < o

b ot fp ucpiguc il b
Cgstosonatatssnn

pe 12 b b VTP Dbt

JONFRR T

B

Gasstsssassanene

WINAINWVIAN N o & & SIMMYy

3

SE3NaUNSEED
tessensverevesnn

SesgEas3sya33zas
e Bes O etoed et

WD BB o et D WD QU et 7 Nt a LAl g N
L EE R TR M 3 - Y * e Ce882a4I033Y
[ FEREE RN N NN NN RN asvassnssasbete 488 8 06888 0Bg ey A4S s aspetgoese o LI RN NN BN B B RN N )
N an ' NSNS N nn Nesh ™ » A3
4 ey 2 tmf o f LS AR Jmf ) f "f :mf FILN S * amf omf LA A L B SRS R B

t ¥ +
- " o - o w o o @ o o o @ w - - o w [ «
- N w =3 © ~ "n B > ] » L3 L ~ w» o @ ~ W ®
(] . » [] (] . L] » [ . L] [) . . . . . - . .
- -l 3 L] L] - D - - -
-] " <> "w L ]
[] L] . . L]
o - - ~




25

(€]

SIeMA K=1.3

= 1

SIGRA o

2.8

1.8

-5

ol

1.08 1.68 2.9

=40

18

«28

25 ok «58

«i8

18

i H .

«02

[l
»
a

- PRPP
-

PRAPPRP PONP PPN AR

3333

273

L]
SepseCOeIEN oy

NN ENIMI L S

TOTPP TP OIT OO QN
[ 3 K412

B DN B BAN D BN LN S

C L L L AL

SRR QU AR AN &

SNEMMNSNN S ane

N -l Ll LY

DO ELNDDE LMD 2NN EM
aeebaw

@ bt
NNN NN

serscssscatrer b

WM @AM P O S50 @D

Cesovoetsecretaon

WDBMAK DM 2B DM NANS™T

serSLLL L e he o s

Cesesserastscsece

evscoversrevave

i DD

tsestieanss s

Seteresvevecscns

0SB IS RQgESE e . S0 e st oves NN sasacsssenrssstane e enasdsanesdsions S 0ssadassrssnen
WA Ll L\ 9 Mo P e B b D UAAD DU o ot Pl ol P ONAA AN APANALMS LM
A I N e AN, NN A o S ryirinduit - -4 -
oas ate -

eensssvtevevesense

NAANDOGD o 8L TR 8
NN

-
08 sessatanessse

P& LI Wy I WINN DD

o e Ly L L]

BHAPIINRBWO O G

WOKRSANNFSNNIMNE EM

B SLA S £ LN A0

QnEenessannnnnng

AROAN "

PPyt b yerd

el d
ﬁdd.ddd..dd.ﬂﬂ -

mgmf' maommln:'»
o > Ll L L

an
PessastoredssRe

00 NN MM MDD D
o NN 22

C VOB ARG DGO 0D ot yodot

NNNS TS S ST L EMMI™

O 9O d 00

tsascssgeses

VOQIIBOBRTRTNO D OO

‘U‘t'll“lﬂ‘:"l""ﬂ:

o ey o
AT it U D g e o

ONOQUVVO VDN Dl o

Secerecsran e

AROODIBWRCP R LI D

DR R R A A )

NN NN L I e e T e e e e e e e -1 ;mc:cs;c‘:'onnnn
- - @ =3

.8 3.“33“ -6=:D ..--gu - ‘ oW ONOS0g® auuanﬂag = L] :g

v ses XXX .e snee vece esseectes

W IO W00 BB MM Lad o B N Ll U1 SFALLPINI SRS Y IAMNW

NN UNNN N 4 b4 2

uuu-n-.hhkkmmﬁi
pe- P b RO A
‘t".on.'lt L

rrsdedaoth AR

mm

eveessncsvasnte e

hhkh&@wwoeJJhnzs
SSUSNSNRSINNSEaS
Tt e B eOAaPtesetN e

AN AASOD £8 9P b
NOINEOS AN AT AJ AN NN el ol odwd

“voo0ecs0te et

"OOOQQQ\N&N-—“‘—I

SedaRash as

ames
LI B AR SR BN B BN B B A Y Y )

0w
Pyt egoas
o Snodana
sesesrassssnssnss

oy P P B N gd gt ) ot

Py -t

sesasssacsnaassess
LELIPLIIRL R SMMM
aauasaea:auanuu
QOG0 oODndOs

sesssscasneeenes

FRAIIFLSITIIISIMMINM

«uu;.e.osmsnmmmm
bt 42t ] L OO vl oct el o
daead3odaydasas
0-.----.-..--..-

U DO PR OR
H")n'ﬂ e L L L L e e L]

hkhh@@d@'lﬁ'hhhs

SPNAD OB ONANA Al i ol

3333538333852

thhﬁdﬁdltllhbhh
NANNANAINNI NN NN ot v bt

o ol od ¢ ol 04 04 oA 0 @b 0l v o v ]
Sl -1l -]

Oﬁwoooochhhnqumu
-ﬂﬂﬁddlﬂddﬂﬁﬂﬁﬂ

Setevgecessnnsoan

B00a3RIINRARNOOVY
e e o - Il ]
Y0000 Rg0
Sevevstores v

DO

serepsecassrsdaca

SEITLE IR L TIIMMMM

o
2600000033003 30
® 0B U B0 OPEe e

FELLL LS PSS L IIMMM

ot o

» S e ;mf'iﬁ ¥ SR aTe smE ST T sop 407 :01'35
)

- A " o 1 ~ » ° = N w @

L] L] L] - . [ [ ] L] L3 . ’ L]

[ - -] - -4 -t

o (") =

L4 L[] [ ]

- -l

64

o
LR B R BB BB BB Y Y ]
nanananangunohfono
£ Jrr 2 o

me FOF g
[ [} [

W bl
] W
. .

1«5 Da040
1.0¢C

Sss e sttt es s

INFIADUNG N OIN DN DN DIND
- aaf L :mf L
' 1

%) <
~ w
. L}

1.00

2e¢0 0000

b

Erol




Rt B e Bt B A

TarTTTs e T vy om0

~— T

R= 58

SIGMA K

=1

SICHA 4

z.'

1.8

58

5

ot

-
»
N

1.08 1.68

b8

1.8

28

«25 k8 «58

(31

«85 «08 «18

=82

PR

PEPNDLANNNDEL & i@
NDBRMNBEANS BN S AN &

b} Ee et T T ]

Nadaxdson3sd
L]

LR

Oiot @ B EB

ongmmnn
WREORD it q:‘.hh

£ 4Mmpm
wees
LU

AN O APl P D AN P
==30’m L Ry

e 1.3
AR

23ZIREBA9E

Ll o SR Loy ]
RGAnRRsaeans

NENRfaERATIRDNSD

dnunznnmm- g
BB £ PN LOMANT

L34 et U v ol ¥ AW R O
I il

0«0ﬂcm=u-u N ALAN
AN i M ot ol F F B Pl

seaassss
B

PMPNP PRI RPN D
Ay 108 Ry BN I M SN

NSO BNNUND 098

po o 4 g

L34
&M SO SNM BN
ss e

NNNNS::ONN&NNNNN

Ssscensscs ot t0e

.,
WAEAINBASAIAMA 8M 5 A

Dvbdn

saazmasa

[ 134
eneh
NNt
Oy .

~
NONSDSEhE <L ENBUA

caevpecvssesssrae

L e e

£@9 W
NﬂNdjNNS':SONNﬂn
Sesevsavsns

ST L ET P P

[t NN BNV NN
L L

PP & &
Ly e Tl e i a fa L e b S

=.Nﬂﬂhhlmﬂ‘md-~~
eacatonssa

A IGAL S M SN

WHD BN AR PNNHA Ot
ozannoonu M NE® e

MEMNSABDN PN BNBNN
WA OANOUN = DL BTN

Se0essasesnansenas

~

£83 vl AN B G w P By

Ve . 8
OND ELDR DM ABB N

WYBON NG NN B
BBDPONNRN L Ity PO

-
- -

(AR EERE NNEN] L

L o 0 AV OV NN iy, P, Py W Lt A
RRRRIARRNT 22 doirirint 28 % 2 AT ANNINATSE RRRCANAAG NS SeS Be el e r 7 I i A A
AAsssBaAansERSE DR I E NN NERENN NN NNNRENNRE) 28000 0500300008 pos LICRE IR BN BRI NS B BN NN ) easabosdbastversssn

ANARIOM OAE ’ P R - -
PNPOLLENEMNLSrBeied VSN BmEn S DT B Ak 4 b S S

. smnmnm
T T

R EIRNYY P

N
agthHNdN#Nﬂs:::

eveesssersenetae

MB RS

NUMLAN 2 ARG
REBOPAN D m' P
v Sl

383
323
«383
2846
251
«268
o251
261

L 0 P o) i BV
gzgnantgz

kdhmnﬂlﬂhdﬂdmeN
‘-hpm:n—n-nn.--u

hhhﬂﬂ‘:N..ﬂN“

EBG DN BN LB BN =P
- -800 sm ]
oy v i S P D ae -
®epees s oo

At

AJ
Secesssedeter e

PR o 4

3‘.‘hhmh0ﬂhN¢-¢N
AN ST EMEUNAASE OO

222

Nymuemcniss-

b 3 S i St

€0 et 0 v evrsecsser

EHEE R
LEN N ]

’qdﬂkhhhhhﬂﬁ::ﬁ:

, 9.y
gNNNO!O@!g#OBQgS

PRLIMENMPR T NSO
PRANL L S il DI DY

ey
WAL = =t et o D D OD
o

P e T T )
[,Y nes

NNNdQOGOHH:inaoG
S

CSsaesss et enstan

gdgcnl L L e L)
NI &€ Cahababoldad -0}

@B
L L LT 1T
Ssecssesrssnssvans

+ SO POB SOOI 2O
[ [} [} 1

o w @ ]

] Y] w a

. . L] -«

(-] -

-

[

-

f J,f JOf Omf rLl
-] - ]

= N " =

. . . .

(-3 4

w

[

-

U’f J'f Dﬂf Fr

.25

-
"
.

1«8 G.00
1. 80

65

o, AP 2P 2O
1 ‘ ¢ [)

[T\ o
N w
. 3

1.5 0.00
1.00

f pﬂf Oﬂf lﬂf L
] w o (=3

a LY w -3

. . . .

a -

-

0}

~




SIGHA K= o5

SICHA H= 1

1.88

1.0

o1

2.8

1.60

&l

1.0

25 A8 «58

18

-5 -88 «10

=82

PHI

A P

LLLLLSLALLRCRREL
trened e

WAWP PP Pt Ay
Naivie Bl B S EDEGNN AN

32833R3333300233

s33Fansciass .onﬂ‘

SaamnssaaaTas

Ll
SCLE00ESSeTL0080
se000rs0 000

$aasimaatenass o

ghaspsecasciny

gssmciseas

q&&wﬂﬂgq..i& ey

.no,um«u-q--uhuc
DRSS S8 SMNNNNGD

WOINBNNG L@ Ngr
e L P

v AL 14
naszunuwm L)
‘ ool onb ) ol o i 0B

WN
h‘
d“ﬂ
. sessess s

BDENPMNO BB N B RS D
nohmmnmﬂnnn -agh

L e

nnn.os.#o.mom Pty
WA LM @ AN SN

L20800L082582828

»! P M@ N NN o b
::.ﬂﬂN“ﬂdN

porsgeTRsstn

N‘NOO.:

aa%eaase

Nt it & A, P BN, &
" AP ot N PR BN NS P

R Y P EE]

B LBABMINAN 3PS B
MIVINAI NI MY AL NS A N NN N

clnmnm ot EE L L]

[ mm@mnmn~=omom~
33 H:; ) -l

NNNN.:.‘OG#?OQJC
iy NN

AN A W D UM SN S 9D
u"mmO#GJmMJNMNM

CEE R RN EE N

BABUIIN gD
b PR

*8 000000000000

NANPPMHOMA I M &M
sassdzsza

VNS SN SR o
d.ﬂmghﬂmﬂmalddnﬂ

ot
M BPINNMM Aol AL B - ot

of v ol o 00 ‘G N Pos oy P N POPC
PRGN a;awamm it W 28 &8 NN d ramIm ey -
[ AR RNEENRNNNENNENN] . 0¢SSP 08000s00e [E RN ENEKNNNNEENNNHN] ea0ta ettt tases
L e A A Ay D SN BN O SUNDUN i DR IOAMODIBR AT =M (BN o o~ 2EMVNOD
VAT Bhe W M ng 3& ‘sshSQGW N fi?o NN 3 9 hshhaoeammmmnu~ﬂ MM MAIN NN -
S0 0 9008008000 IR NN NN NN RN RN NN [ EEE RN NN R NNENENN) e Bdosraosategeos S0 0P RrBB O PSSOV
PLIPAMIM Bl PN SMD PN NG S O80 o A nm MAN SN GIWN MDD O PR nmn-a~us P PNNB PR
I v AP LN

ANSNSSAS5ALL0 SASTRASANNYNEIEE NANYANTIALSIR02T =.=3§s==:s=u==:= sl NSNS B

LA RN ERNNENRNENENEN] SepP PSRRI RPERFOIEIRLS 000060000 sabRes sV st adas gt .l!!!‘ll.....l..

gRsdesesyziviaig

Wi D PNy il F P PD b
---‘on3o~~~~on¢o

@ SABMUN -no—:oa.nn
NMINN =N M)

LE RN NN NN ENNNNEN]

D) SN NS et rdod

WAMIED DN ot 20 w4l IS N P P A
nn=~nnm~~~~nu-

ANRNND L8 GMON SANLRD
kNNGONs
¢oe

LLELQ L LMNONNNNN  citesstmmm Lot enavans © AU O © Gt vt iR el AN, N
UNNNUARNTLLLL4LLE SAANSTRNNNNELLE ANANUANNCITRINAN BOECSSRN S LLEEEs Boen2338YSYNSES
eS8 LOOEPOEOIEDEY IR NN ENNNENNENNNENNHN] [ N E NN NN NN NN NNNN) OSSP OB QEBOarR S eessev OO DL p
fegeanopsaneog0s RRRZZILITIT 4334 8223 LOLBIESRERFANAY ZamnmssstatAnass
CS¢0aPa eI O VNS LN NN NN NN RN PO RE0PEBORAeBL O 400G BeRs g Sedsoerseevarnsisee
INAIA SIVANAD GO DN £ e tnrs BOO ANANG OO O g , Brunra N
853“’2&353:‘3333 «uuﬂﬂu-«udud‘zs‘ qJJduﬂadnggza NS a P T e P4 ‘_%3233
[ ] LI I )

Sssecssssstsnnsas

AWM EMMI NPT NGRS
bRy ﬂ NAMSE

“rsesesssseense

(a4 NI OIod e ot =h W0 B 00 ©
‘nﬂ‘“NNM"@FNNNN

LN AL N0 0 80 0 G ot oot =N NN
unnﬁowoammﬁn«-na

.

(AR NE RN N IR N

secevassseestoes

'y -2 AU anm

f Jmf IS 2BF 2O 7 OOf Oﬂf Oﬁf - f Oﬁf Oﬁf ‘mf T SOOS Jﬂf SNLt SN Jﬂf 101 Jmf L
1 ' ]

- W [ ] L] o n [ - (-4 w - [ @ n o a ] o -4 o

- Y] w - - ~N " - - N "] ] o N w ] (1] N " o

L . L » L] . . . » . . . L] * . . . . - »

- - L] - - - e - P -

- 0 L3 W -]

13 L] [ . L

- - - N

66

il




Rz .58

SIGHA K= .8

SIGHA nN= 1

F4 |

1.0

58

o5

ol

1.0 1.6 2.8

1)

1.8

«20

25 1 58

.18

-85 «88 -19

L1}

"“'O::’:a‘h:gﬁ [y T I I I e
I s 22922337 NNNNRNIRNRNNAINY
[ NN N ] [ XX N ] [ N RENENENRNENNRN Y] o9 O OGIOOEREROIPOIY BN

853358233320 2%2

Y 3833

II4ZI4NNS3 RaRRIRanenI
FRaeiteeTee mNeedndsdanas

) M e et P
ot unﬁm
- ot

SEyaagaaRasTRase

2325882enn5k2432 3

D vivd =l
-

DG OMHMMM s Ah oD OB
~!~u~nn~¢gao rers

sesesscssocsensne

BB LN il 0 il N
out e b v ant o oot o 40 42 S O -

LN BN BN R N NN NN g

Lol
RN RN NN N RN N

IERE AL 00030gN

NBNNUM SR BanNSNe
NN AN oo >

sn=sgataRenLeas

AR ]

MARMOANBA 28880088

PBR AN DS

DA ON B Bl L NSO
] vl &>

ganeusesntgsons

PEr NPTy o

SAAARRITATRAREIR

L3 Ly
DL PR e

) V) 11 0 M ) LN LN VA

L PR

@aiessssesansesor

NN O MM . M NNy Me)
-

o3
L ad L Ll ittt £ & 2 4
ated
sesecetsescrtnae

SIs2alaoULILLRL

.muh~m==;shnum

-
MMM EEET bH

R E R R TN EYE]

MIMN BT M SN SN 1
ggguuuﬂquﬂooggi-

M Do oK

SINEMOBBE LND NN S
NNNNdsz--OIGQOS

DU MV AM M.

Q.O: AN
LT L T A T e d
11 ULl

Q0B SBEPIEILSDNDS

(.

332

NN
op

FEae

T

MENG ik Sl PN LB
N by g o

:::::5—; rrareroli - u,g:s:gz:gioi Fp et et i ndehebe ba o)
:.-:a-o :-45335033. d.;.......s....-il..:a:m.lﬂl SO ENANeBBS £ “ﬂ-ﬂ:’.‘ﬂ.:
ce0Rtebotdbutoese 90O PSR OBDESIVOOTY evevOePS eses eS8 ovedonstan
oL S0@vE At ? SO 00000000 QAP 00 w0 ot ot
Py LYY 5000 a Pt ¥4 S ot ot v ot
LTy
IR NN NN ENNEN RN ] eI ORNOBEOPESISNSY CERERENRENE IR NN eaes e e L)
-t:c.'nnnudu o * It N 0y fohepelope]
AR NNNEEES NN aned sg 8..8%“33:--:..-
esseNPPROIBIBIRNOIG RS ®Bbap 0008 ssB ot 880000 asng
° N DN " BARPODODOD DD L LN o I b rvre v L be et b
‘3:;35n3~g5~n~~h A oy 50 PR =-o=~~~s33gs NN“NN:NNdddﬂdddu
s s 0PRSS sBeRUERE RS S8 8 8T OB IBED GO 400000008 20000t LR RN N NN NN NN NN NN
NAVNIASINTIASAIADNS " A Ao -
P FOS SOL IO SR F FTL SRS FOF ST S SNP SOL SPE 2P & 2O SO SOE 23 & 001 S 4PE SO0
' ' 1 i ' ' i ' ' g ' ' [ ] ] v
o W [ o o w o - a w - o o n - - - " - -
4 ~N w = e ~ w - - ~ w - - N " 3 ] ~ w -
L] . . . . L) L] L] . L - L . . . . . L] L
- -’ a Ll - - <@ - J -
- ] n -
» L) . L
L ] - - ~

67



«58

SIGHMA K=1.8

L]
[}
E
<
=
]
-
[

5500500088

HE

SgEcesesHnun

FE ANttty Ry
S8 - e S 8D 589 S

535:#38‘.‘3335

aveoenaes

35338 SREINAAARIINT] 297338T20320AA0

essvOROENS u..o-l.l.....t.o eaptotessansegone

Beoescat s nenentes Q8000

INIVITLIALI0L L3LILALI2E03402

Ssheesymins xemmsn

oa..oo...l!lunl. sssbsacetosssne

YHMAR

POPBON WD P At !zi s.ﬂ N

ss33s3dadissncas

Ssvssencs OIICCOQOOOO

YERA2ISTUIITT IMINANMTINL

08¢0 00000080 SEADENENISICEOIINDS

285 .-! ==ﬁ r

oo‘o.coolon.lc-o

l;.;.,..n--a-”&»..
s00 000000 NSORISDS

huieta B & & 888 EIMNP

535353535'3'3533

5.3.{3.:-.‘.-.1'.11"1‘.‘.2: ?ﬁiiﬁiéiﬁi‘:‘?ﬁ

EgEenpanses

‘“ wlwl du--..zm “‘n: w‘ ‘ﬁ‘mnhmh Naﬂnml‘clgﬁs g ﬁ %oc.---

6000000008000 0080 0080000000000

SIMEIANT GImmeIsINL

Loy ik i R L R e

60 00B8 8400800000020 RCSE S0 CBISINRNNOIBIOGN

sSssERme Momemm

006808060000 00080¢ SGCENIENTSEENNOLS

adiannng

a PO BSOS

2322300035008 S

382‘:3-&3&883

“.ez..sz-==~=. :

ssedeo st er e

zhh Lt
L]

an. >
T

ol oo b o
-

gfscitazias

AT DM DDD o U WA A ot
8=Ndd"~ddﬂdﬂﬂdnd

SIESNABITITILLT NNNSSSessLIsoss SIITIIISANNACONS

:*::ggzzzzaaszss SSRSRSTESiSini TEORANN

secptoedeRARNORIR 00000‘000000000.

EEEESINNT! GIEISIITRANNNNE

040u=—dnnnamm§§ nnnngu:
SNSNNNNALCCLIRAT SUSTESS
L] ses

[ RN NN RN NN RN NNNRHN] L) .o

L b A oA 4 4 4
ho

e

e
. WD Puhein e to o

(LY XL 4
-

2202 0mmmm .vc
:533:‘:1::.:.::::::"3' B.

"
e e EET L T T

P o 4 ot Y ) 93 Y N

I:'S"S“ﬂ"lt SEssesoaNads

o-.oooo!n.o.oa!.

§§~2§§§:.’!.!

P o o e wnd 4 ) D PO ) A LAY mme
‘3--.----00 DD [ L

Savesvscsevenere etessssssacves

NOABIABABSVNSNEBNEAS
rl 2 b L

L]
L3
9

Jﬂf OO{ Oﬁf rl g L+

-t

'] -
~ [
. .

25
.s.

-
L

[]
-

o5 .88
1.8 800 -

M W MANND DO D o

1.00 -:g

Y ssdsdIsIIInITa

!'.33.353.':3::3:22;‘.

P "y
g:‘"g““‘"“““““"

o' RSt ean®
seseessesRRsRAIDS

P

ﬂﬂﬁﬂ!‘ﬂuﬂ"ﬂ ted
-..-..-'....
.




M“” “““u h‘h.. 260°
S0° .
- W o oun sy
F2 M 1 + mm . : T oM s £10s  £10°
1 1 1 H . . IR HEe £ Hee e - L
A up W fes: S 1 PO 1 N . 1 S ia- : v *
gt oak ® ak  BE i g g gb BE & HeoOWmDonE o oue oA
&k g I 8 BE & @ 8 i T E
. : . SR+ Y. 9 i v owe M- o ERE R -1 H N
4 &" e HE e g muw T L o
- . . - < 990 ° e Fi 1 b . 2982 . 98 2
-+ 20 . . . ﬂMv 4 o0 ° ° e 9 Seg° % a8 * ]
& OHE gk 8 o g o oge B Gr & B bE OB L e
. - . 8° 2° 408 < 11 . 598° : 'Y
e e M he #i: o &b s i fm i I T N
"m" . 3¢ A4 g gm s b i moah T
. . . . . & . 298" n‘u ”=ee . | A ies* %" .‘“ 8+ 4
H . muﬂo mn M Wmu 35 HON - 1O} X s28° i3 13 X 168°  168° i
Wmu 5 Mun : m«u $h M«n qu muo 41 M1 M " To- . 18" - *- 0070 972
. g mm. £ m < f# 3- AT L : n: : f: e &
. - S 1.1 24 3o  ocse . fE i Wi £1° M .
HE OB R heo B i g an SEouEomogE @ oun R
e . T° . ™ 1§2° 1° M2 1 94 . £1° S+ 3 34 s
£60° e ni* a- 98T s 3 ‘1° [ 1354 1 L7 T - . SETe L3 Bd
fes° 691 m«« °  esie  sei: . 74 S 1 L1 581 ° : . o <£1°
T4 4 . 2q1° .y : 821 172 £61° 1 44 113194 . [ T
- (1R : i1 1 Y Iouyn gei;  zei: iy a u. 1 H aers o8
.mmu SILe L5 3o . L i e1. 1. 5t &n. HE : - e
mu ¥ sl mm.-. T zee:  gee: 1. Bi- i &i- 2. . - -
1115 1 T HiY 1 H 1 > mmm " et s - . 335, . .
1154 . 268° 1%9° 541 " . . 0¢ 2
i s W2 mm:. LT} . . ol [ & sse*
ok B A B gt & o E T weomeomeomeoa
121° . e  gei* Wt s£Z° 932° 9j2°* £0° 620° 1. 218" [
M o3 HI Y ; . MW T 12 12° 2| me [ 5 1 | 34
LI 1T 1 T am_. 8. 3. M 84 3. 33 LM £ ¢ . - N
eI 221* H S ) St 3. I B4 i f23- Rese  &is- e a2 9% 218. &%
ST 1 O Al . o¥5. a82*  692° 622° 263 432 £12° s£2° 3N €2 265 ge2 e - 90°%
14134 25" mm 923 asde  I92° m“m. S5 262° $62° £12° € . § 252" 4
W OB . . JEre : . . §.  E8dc  BSE.  Gig 12, o5d. I3 el ’
i 8 71 TR < ¢ M+ DO X $e5-  chf.  &ir- 250 952:
aET*  ILTC . M . 282° 2 . F4 262 8 Siee IIE° S35 23 23¢e 9E2° N
#ni- 1# 455, 35 NI 220 ge2; go20 98D i3 : ges: et 22 >~ 05*
Zte . £e2 125 fe  2IE* 8. 4. iH. . %
T 22%° 1. g5 3. : 125 r2s F YL T - i<t .
14 FE 7 M1 5 22 £5% ReD g2 Ll &x. fefy  gefl  2xl 11
g B e o B i A mn. B o @ 4o # % oo oW oo
23" 3N mE* 4 . 2T Y : b8 84 § u 998" Mt ‘- 1t sonn 1+ °
N5 . o LE L 1L M+ M LIS 1 M I . 4 R
. . . . [ 298¢ . £° ¢
R g o B gr g 2b iE & g @ uk e .
115 i [ 2 2° 862" g2, R . . szt $2e° 11
1300 1 M+ L H 11 4 242° az2: Z 0. . ote e - M T T M 5287 sS4
izt ) 5 71N -+ TR & 3%3.  fe3. gho: I AT L1 SR P b
im: 451 el el HC WL 1 W 55z 282, ghEl  fES nes 8. 4. i M DO
i $3e 3° iss: 1 ldﬂo 288" h‘ﬂ. F 62® .62 ° 22¢5° H - 3 (3134 See 62" € as*t
130N +1 O 4 P i 1 e 3E. &% i Ni. st e . 6%l afl  fifl BEET  SH
21> esie : . $620 M 2L b il e b1 i t7. . S.E el
o nhk X% W T3 R Bi BEL B NN M v W 625:  §9-
261° ofg" P13 ££° . g8 2T8° e P )2 M5 8s°®
. w2 268° ' “Ml £4° Y oy £9y P55 oy €
2t <51° o0 %M 608°* 343 - b e 5 4 b s bd Pt t4
o o ni. 4 fi- B i b S0+ P | £222 e on oy sy
$i. Wi. BRI EHi. 281 91° b b P 5 S P s Ml gy g a5
Z1°  efY* 01" N 26T % 1 8T Ay zuee 5o b1+ sine MM gie. &4 € s2*
] 1 gl oul nBL. 1 T sse* gl Y ux 94; 5%
e N1 ¥i- mm% L3RI LI 1 N 1t b5 IO T ST M 7Y 1 I 2
B Oi- R & 4 b3 1 1 4 M gres el $50. &4 ¥ iR 9z4°  Se-
1 . . . 92° X vt 658° o * 458 H 1 s g20° ep°e s5°
5. - o sfir s 5. 203 3% 188 viee : ez ez
M 1) : . 2 298 onn 1|3l un 11 R 11 . %
g m B s T LT - f-  ie- 3 - 1 M 1 ML
: : " 2, Il sH Lt SR L S oiE° : . . 128%
291° £92° e H I Y (P £45 * 498 . 9es s20. ¢
g opE 8 B @ oat 0 T | opp of g KT
. . . . 2 Ena 4ol o © 695° . "
e 14 w%. 4 mu w%- w . PO 3 4 e -3 vy cee %Y £: a5 99t 695 °
P S+ 0N M+ M : . mmm. wwmu AP J R £ 54 3 £hY° 9 £ohe g3s°  ge- 05°
o4 e OME ne Lu 48 A e 55 Tens  weer  sevs wer 8% ’s
' OAL &Y B¢ O g B i I T
2 1 T1 206° - 428° . Y * -
0T et e . LR N ¢ R E 15, 455 $iE. = e s
'a "3 [TU 225° . 826° . A
2 oG . 828
"2 [ T34 b 925
Pl (1% c2° - 4 B0°9 0°0
6* [} 3 N . . 1Hd A n
. zs o
v

S2° =Y
2° =M WIS T =M WMOIS




SIGMA K= .5 Rz 75

SIGHA H= 1

2.8

1.8

o1

1.80 1.68 2.0

ol

1.0

«95 88 <10 18 «25 48 «58

82

Pl

T R

seansocrtans

R AIAARS S e oo SRS TIRInA s TR

Gt R e L e

vt s on) %) o o ol .

EEEEREEE b e A

S¥INARRIRRARATD

T Y o e

8898000000 009000 0000 e

BAVNESL S
T

SAvEIRReEn Syt

4600080800000 0CP00CNCEIOIOISPTNTY

il Do

b 17 Dy ot

B AR M AN L
ShOhOSNA LM

ypyRomaseccesss

Seterscsssatrses

ARARCRRN S

e

WiRGRINE dananm i

. Pt TSI ON A APA N
RITIITSAILIIRNAR RuTRaSITANTAR
MM ARNANMAN At el N AN NN AN VA AN o ol ol
@20 BLEB0RCDNIE0ICE S00 000000 BIRREREY

SIEEIECI saaatues

MO AN ol el ot

4

33308 ouisgmsanums

i34

Frepecswy
G

9
4 b § 4

e S

AR RNL2IARS

fanamssganesey

TR MR

Ly ot ad ol o o) °
RAETaRs

R e

Sesos0ncsrOsITNe Pean

$R33BYzIReenss

Rie

ey by TR
Gsomcsarsenrad e

sispsmnar

bt 4 el V8D
S3383In24u3 IS
DOUSHeIDeSUSSSes
5000000002000

oA menBrL s Nene
FEEE

ESENNE aRaRiamYeRd

S

PHISRRAT DR

ERASRTIAnINY

T i Y b i

SUNNINIAN NS
OdsdﬂOJ"

[IEENEENENNNRXN] ﬁ.é@%‘.’.’;“‘%%“’%%%‘. III'.'I.....SQSOR.EQ L]
SRS B

R e e b 6 besbaty

2P s e
. .

b b Pt bt te ey

55
55
55
5
104
ol&h
olieh

tesostnone

mmmm::: WAADNA

Elﬂlﬂ

wodviet B 8 & X

MR N b A e O 0 B ot oo ot

MM NP Ot -
PEEr I S8 Svatety
sassese

[ T Ol 00 UL 1 L NY Y 'y A
F S0P SRS 205 20 2 IRg IOL SO am { FP2 STE 202 20 2 20s $PE 2OF 20 &IOS IOL saE 20
1 ] [ [ ' 1 ' ' 0 1 » ' ] [ 1 }
- " - - =1 w - - - " - - - w - - - W - -
- N o - - N W - - ~ Iy ) - ~ @ ® - ~ w o
L . . J L3 L] . * L . L 4 L 4 * . - L3 L] . .
- - - - - - - -
L] w - "W -
L4 * Ll L] L
- - - ~
e N " PR i

e A ol




L)

R= 75

SIGHA K= 8

SISNA M= 1

1.0

«50

ol

1.9 88 1.08 168 Z.8

«85 « 88 18 «18 25 «40 «58

P

roas O Mottt 988 o >

-daaaaaadddaiaia 35537439335953%e 333:3 33:353' H
[ EE R NN N NN] [ F I E R EE RN NN NN [N NN N NN N NN

i LR E S e R R T T ittt et b ]

333333338253

SRRSINIARARRLALE A3R

AR SR ST Sl

SaRoNIRTSARIRALR

SN BN O RS P PN =
Petes -hhhhhgdgg

:g:zﬁn H“ﬁ“ﬁﬂgg,
RRARANIRARTRIS

P,

e T LTy AL
e

’0'"”%&"#”#“0’0

Srsenccensesente

H2us s sannaRTas
““"Q?ﬂﬁ.ﬁﬂﬁ...

WAL i s e A ) o

énmmmmnﬁgq

+219
o224
sl
21
«215

PN BB BNDM

Hgstacasane

®esv00as0es

REBLEIRLIRIRNY

DU EN D SO i ol 3

$nsssadzaazasgid A

[ o B LB B ® ol O
SRRt aasnAes &
—.

esensasis

T AR T Sk

SeGsssaenssssees

RRRRRSARpBRRARAY

N oof v o
esevecerssctretes

ARaidizosessees

sS3iadinzanazess

NN St D P £
03~n!omn:m- -
dﬂ-‘ﬁ

AR R NN RENNERARNNEN]

SaSTIaSATSIIRETY
— i

WD BIABA S ABD NI LA 4
hgh@‘.hﬂ".ldz

L RCR A B B

ooy Teot

Teesesecccecsonse

T34 i nat G i |

00 ev ettt

NBOPVBBRNN NN ms
QAU D LPE L FNAN
ANV NNNOAN NN ol od o ot
e8000¢0sts 0oy

unns s enesgan

edsessevsses o

B T T 1

A AL AR O VA
P

esaccccnsnsbssne

EEEELL - L ]

TEa

- ) ot ot b

=255
257
«255
256
265

SRSIRAN BN Tane

Saaas=sagiitoats

Ll -

S23seasnnaanayg
[N AR NE NN NNNNNNNN)

P EE R Sy

SasnessSssssm

AN NN EENRENYNNNE NI

FLELLESLNNNN

ddddhhhhmmfﬂ.@ﬂ'

bbb EEEET St T

LA AN ENNNNNENNRENNEN)

ot N A A A A LA VO

oo-ollun'oicooou

WDIAWRIN & o &
agogmﬁmm~~~~oc¢:
Teve

RO A I

WA AL & 5 20 WARRANIA 20000 e
NNNNNNNN“Q&&#«Q& vt 1

£ 8288 GNNNN
FPRR gq.wgaﬂ..:n

Ssesssesssoss ey

MARRUIMAK

PP PVD SBEGE Bl i

SHsERTRNLs
Saatsamnaseras

[ AR RN NENR EXENN)

bl oy by Lk

-l -t
‘. Cbod
R A R Y ]

P oy P N "
& ry
8600cssedonrsanye

BOG WA i vt e DY

a8assscsbssasnpee

e
23eTIRTINTIASS

ANNNNDBD B L L P LA
SLL0IoREILSETUAN
s00ass00es et

NN L LN WDNANNAAN G O D ptvd el M edwd. * N vt v et Ao NG N Na L4 Al
mggg.; cppymmmmm sgagaaﬁaazzm:::: MR ..‘3 $$ a dunq.o.nsss*ggsg gzgs 5‘3 §!§=a-
B E0 A8 2880020300808 0400 EDIRIRTRE 500 00RNCCETPRIRI PN UDLNPNNONNENS 00BN GRIRR RIS DS
wn W3 =4 v = Snens
f lmf Jmf Jmf SN f t@f Jﬂf Jﬂf > f O.f J,f l,f > f ‘Df Oif - f P £ SPE 2R ‘wf 20
[} W -4 L] o W - [ - W - - - "W - - o [ - -

- ~ W o ] ~N W ] o & W o L4 N ® L3 L ~ "] -

] . . [} . . . » - . . . v . . . » . . []
- - o - - - - - - -
- '] L] L) -

» . ] . ]

[ -l -l N




1 -
.
{ o
(
i
.
H
i
0] -
¢ °
L]
.
[
«
-
L]
w
D
»
[V}
-t
Ud
- L]
.
n
-
-
=
[}
3 -
| (7]
-
.
<

1.08 e 68 2.0

b8

+58 -0 1.8

28

25 b8 «58

o805 «88 18

«82

PHl

ﬁﬂﬂﬂﬂ1ﬂﬂﬂﬂﬂﬂ’;';

A E R EEENRESR XX

e L DA

:::::::z::-:.szt

IR XX NE]

S4R4NSARESISaRLS

.ig hhhdll‘NNNg

Pttt Pt

2227323235898

evess0es e

233252380 IRAE%S

SonnananR A AR

esdosnivtoe el

bt

Gsecesssesnsers

Ty PR

I FE XA NN RN RN R XN ]

“‘:NNNN0.0DO Ued

ﬁ LTy Fr]
NN vl ol el ool ol ot 4

[(FEEEE N ERNE NN NN N ]

nhinve -do hnznu
ﬂud PP L LN
LU LU
C!..C...l'.l..

)
ggngq«n-i. * 84N

OO'IlmﬁlﬁNnN.

..:::.. hhz

-138
iz

-y xl 4 'ﬂlﬁdgg”
o Lol OB LA

A N ARG R

S aaeahnhn

No222808 &

FRtuaamaLs $has

IE AN ENEE NN NN NNEN)

b S

RPN B ON S
SCECECH

SBOTETE IS INR R0

R ONadeS8 RS Somnee

sepsszaztsanuy

PRALERARR S snuad

Se0s0e0vs 0000

RN RN R NN N RN N NREN N

BARRARSRINaasAs dimasssssmaymagy sl
.l..ll......l... l..l'.l.l......‘. ."‘)‘":... se e
SATIMMUAIALALE MensSSILNRLINTYY AEIARGACARYYIIVEY

NN
ntlclt..l.l.ll‘l

R Y RN N )

gaognnpﬁ~~~~miuh

s

2

£55d

SISILTSBUTILL 5

®sgé¢sopssecoevesn

SfEtasassandisg 2

98000000000 s00s

«-Quncmmn- 3
eazisscasssasis

®e0aPvecsesasece

BAERAS8E il

AN S o 3 g e LR

UAOR SRS edd
L]

N

L L S b A PRIV PRGN SN L NN

N - AN &
ARARRANANANNGDSY NNARSRIRARESIATS pEREhRREE AL
I EEEEEE NN RN NNN NN ] 900000000000t [EAEE NN NN NE RN ENN)
NONNOVOINGIVOTNT SHOW L PPN Pehy m  QPRD el L) T Jotgai ]
L8 XXMM N N INA NN NNNNuﬂﬂp@OGOyyz e RRRRR Y2 2 Vecaa
IFE RN NN NENENNNNE®S] I EE RN RN NN NENNNRENN] [ EENEENENNENNERENNEN]
Nenene Hanen Sine N
i e - SLOL s POd I & sOF SOL LOL 2O
] I [ t [ | | ] [
- "] - - - [T - (-4 - n - -
- ~ w - o ~ ) - ® ~ W -
‘ » L] .: ": L] * .1 ‘ L . “.
» W ]
o . L]
- -l

s dRIeubSaRISNuS22
asessevasenasese

PARB S LS PNNNNE £ 2 84

W DHF‘J!'J
- Coo Ll DL
astesuden Sess e

”a.“ﬂa:r&z.‘h -4

mzag T

"O'.’

$3245

R @ O BN = PN
“l"‘ﬂ-‘ L)
-
TR TR EEX]

Ll )4
s

SA325RE3352R8RAT

. S AN DS INS N
ou’n:moﬁuuocnwnnu

Sssedersnereders

Lt g Ly 1Y PARPDON
"OOINg?MMnHNNN:

B MMMMANNNAORR QDO

“; ‘J'OQ ~uqnnhuv~g
SO Boanacon
t..utt.-ol.c.--.

45

15 0.82

SN AGN

Oﬂf' *»

'l *
[

Of 0

Sfhans

», LOS 2O 2Nr 2

' ' 1 1

o -] e

g 5 2 5

] . . .

o -

-

*

N

272/7EMD OF LIST ON LP 75 2777

NCT725AL



3
¥
J
'
'
.
.

.
-
L
e
> &
L]
.

Ss3
51
(14
st
i8
M¢
28
15

WM P ND L MIAND -

S ONIANMI B OO

L NI N
ol
& e
tecersee

"0 0acetosceene e
LI AU BN B R B I O B I N )

ozﬁassammmmnnm

B NN edod o« AN N NN N

a9 9

~»

LI B BN K BN AR B BN J

MNNG NN .d‘#‘

b dotetele LE r h)

*EO SOOI NBE RO ®0 O
LA NN R NN RN N NNNE NN N ]

NP
PRI

PONNNN  Miuh

!
i

BHNRF AN FOPMNBNNNEG

[ 11 3EXL4

Lo}
N

N‘manomnn Mk M BNNNP At Aot
"

R R
L AIAN
h.OOg.
SNSRI PN P IIMAIMMIA
seecssassvanenae

AN

1
34
28
e
b !
34
[4
(3
[ 34
S
S
Y
s
L
H
M
S
2
S
b4
) 3
T

4
2
Fi
1
2
2
e
2
2
4
2
2
2
e
e
e
2

-
-
]
»
.
3
L]
-
L]
[
[
L
.
.
.
-
[
-
L]
]

oo 4 QM‘GMQ@U\’O‘ QM &

NSmwo

Brvirtatyd

L N
WANMIAMIG

E 4

NPMSNSS Hs
-

-»
o

>
L L Ll
ess

S Ak i ide ot afinssnadii st indd oldad

el

"
-l
L]

[}

Irg ]
L)

L]
ol od
LN

D A IA) vl O W
WYY 1 ) VI M M) od o

L

090 0698 0000000

Al ek
MPMn

L BN BN AR B B BE BN A Y 3 BN N J

&

MEMPN Beuim Mh
PN
¢ e

o>
FE L4
ese

ozgcﬂﬁOQNO~bﬁ¢uq RO SOBANS SMAEINOD NOAMBRONGON BN
mQ N INMAS S PP PSS 2SANNNN
L]

I
N
o

N O
M OMa

IR
909 BONQgeete
NNy e
00000 b 00t ecso e

09D v DO O =¥

ONMG"A‘
O
W hh MMM GO B0

::3“"'-‘&
MM wdrduivd NN NNV AN NN o ST v

oo

-nmm.a-nnm.r;mm.ma

Qm®
$ 373
- uA
BhOh SOGMIAMESIMSM D il

e 926600000

NIBN‘-O"M;ID S DO ANANRR A @
.

L Ll

Pamhs D
Gﬂnn M-
goan:
L4 ; : LR RN NE]

adh'o. °
mangy ™
SN
aoe

N,

o
C 4
L}
VIVRHD NP LOBO LNV AP ABQAWDARAINAO D DNIPMINNBAMBDBNIAT D

DO P mOMBIMIAMD NOAHHNY AND O

L d
®
*
[ ]
[
.
L]
.
L
[ 2
.
[ 4
L]
.
L]
*

2
2
3
2
9
b ]
-]
4
b
s
s
5
<
9
9
L]

@
N
.

2° =X 9IS

o
: 2d 9
¢SS o9 sptacvgevee g

.

Bk MAJCI@ ﬂQdNE
~ROBNNES PRS0

N
be
L .
.

2 °

YHIIS

-
-

& FOS 2N

AN O
NN O
® e 0900y 0yt
]

f -'Of rL

- NN

* SOL SO

DHHONAMRMPATRANNNGN AN DOOE 254
.{ >N

LT L L L

® A AR SE S NN NP OIAAA MMM RO PN
B v

NV NN ©
MMMV OD

SOL PRAS SFOLS 20 F PO

S 22270008
&

wdM) V) ) M) e P P P o N P
NANNB O VeD O®

L

LI BN 2N BU B 3R BN BN AU BE BN B NN J

o o e e b i T 2 D e
0 -’ -y
SOBQSGSWmmmduaﬁ 3aosmmmmmmmmuﬁ£a :c:QOSJ:nnnnndg 4 3 “osuu

INSUDONSWS NSINSNRINGe NSINSNAADNRONGNDIING NONSASINONSHSINGOAS NBINSINSNSINOIASINSIND

> SOAP 2O SOOF 2N

vl o 4
NNN.

wdod
0
~
-

[
z
Q

]
<

.
"
>

.
L]

<

i
[Py WY

03y

0s*

52°

80 °0 S5°1

1. A ¢

ittt o b

[ 19

s2° i

05°0 0°7

[J.2a §

ps*®

§2°

oo°0 5°

s2°

op°s e°p
A n




T TR BT AT RSN T RO T T e e D T T T e N ey

R=21.08

SIGHA K= .2

=1

SIsMA ®

A il o e

1.8

5

o1

1.80 1.68 2.0

11}

1.

«28

«25 ohd «58

18

«8S «08 18

82

v Rt St ot L miee L bl e 4 o o S dohee i it S TR AT T

N P

P

oL boho b ho bahrbo bo fo po Bl -84

hshkhkhhhbhhmlﬂma

NYNSASLDIRLIL gL 0

) A NG D B et e D i BN
o OVt DO B B i S0 &

omoo=ahamg~o~u\mn - -

TS sesPeERIPIOITTLOIOTDL

B EEL P e T

hﬂhﬂ.‘ﬂl‘lﬂﬂ..‘lﬂ.d
*.d'h..nh"‘-’:

T3YRRYTRIRRL

LN R R A

BRETYRasNIRsec

SSSSRABRERSI LS
e

zhndh e 4
NS P .H A Ml

BESAARIA2$ITINAR

N"Nu:n“ﬂd““—‘ 3 od i)

=

P

N
P P LY L

$e00ssssasecetsnn LRI I I A A A ey

WDBB BN ANM RO SIS P ™ 0,8 0B £ 1 DA
WHDMNRO LND S & N h'l-l "N ‘=

esoeeReenesss e

NANNS P F Frivinied s 2 S8 O

evsevensss sV elR

‘s”smgz....&h o]

P rr et ¥

MANgISEIROT e ans
dddddddﬂd-‘ﬂﬁ'g“
[ EEREE N ERNENENNENNE]

Nk ounemAn Qs 37

LI R X AN W Y

«823

BRI T
.

EES smNsOnung.:
e

¥} (R 8
o v

T £ e

KRRNE S 2 EuRRRORAmS

» 364

&>
MR YR

3232233323322

NI

=1
S0 50e0ses0teoran

aw
a8 s 88t absatrens

ammchcJNNNungnn
T LI T L]
esvectevssrmer g

P P S e

40 60090000000 l=. =I=."=I.II“=8 q 88 %'T:slglglul:.gll.s.glsigo -

o NN D &
elodvd 2N~NN~QNdddd

33583333333

GOV ORI ID
4

Cessey sretscetRene aessesevonungs

(] * Iy L) v - B
: f -'ll-.l -'M.l' .’ﬂl-.t o f .ll!'f -Dﬂ‘-.' .'Mf SN .r Oﬂf -Dﬂ‘-.' ‘Of 0 -.O -.Q:'. 269 20 20 & 278 108 sOs ;0
] ] \ +
© w - - - W o - o w - - - » - - - " - @
> ™ q ﬁ ﬁ 1 ~ q 1 - ~N " o - ~ W - o o~ s e
.
K R O T T e e
- w - - -
@ (] 4 1 ri -
~ ~ L 4 W

74

el




e T

R=z1,00

SIGHA K= o5

1

SIGHA N=

2e0

19

5

'3

£1.08 1.68 2.0

ol

1.8

«28

«85 o 88 «18 «10 25 ohd «58

+82

PRI
-

:o:onnnns:s::;;; £0LONANNEDRONIMN  NUNNAS=ts LI LNOP A Q08044+ 4 0GO NN
oy i, "
NUNNNNNNIRIRG AR ﬂ~~§~~~3~~~~3udu A AN e s T ot ) D e b
.......... [ NN ] 29000 0 0600 0 Y EEEEENE NN NN NI E NN EENEERENENNNN NN ]
AR SNDA ONG IR AN DRASMNNG A APU LS OPDLBNNANNANSSS ST DLIONON
DROANONN S NF EBABd i £5 SN LML LGN ANAPBNATRAINADD D0 O OO NE0D
A EEE NN NN NN NINNNN ) TEEEEENRENNNMNNMNNE ] 'EE N NN NN NN NN NN .‘...U.....'..:“I.
F il A (1,3 Q) F 4 dhdﬂ@lﬁn g MARD @ .Sad SMIAA D (T1.']
N A nadh et audne am pit e et ST Sodnn mmogsu o W pitar et S0
e N AN ANy e oA e e A e i b
'EAXENNERNENNE NN RN ] ................ ................ EEEEEEENEN NN NN N]
gagnansmansaindn oS00 ABLAB RAAANNG NONNNBAOMOONEIING it BARBN 24 TUQTEY
$adnicinnsnanens nandaosasansaton PRI RO AR ANIAN D B ob MU U BRI AIN W00 i © i

0mo~~u~:nnnmnqﬂ~

O Rt P ) SMINN DN
mmm::m S8 S ELPNNNN
setcevsesenecee

4 -«M.NNOOOO
ot & i
“mmmmmMMJJJOMNNN
essesepsreesedese

‘ﬂﬂ@ﬂ“ﬂﬁ#ﬁ‘ﬂ*
WOLA L
mmwmmmmm JJON

=20
Ll
NN
XA EXEEXRERENER NN R

mz:mnn:nv;n';u:n::

[ d [ 0 QONIN

mmm**m*a::¢~~~~
seessesevencsed

MNP DN ININBINDASIND
SPP 208 PNOS I

n @
N '
. .

8.0 G.00
1,060

.'Q.............

SNSONNIHNDNOB LN DD

LN N BRI BN A AN N

Fetutn RNV OO S
a NN O wivtet WO DB © o0
00y 1) Y3 V) MY NI N v el vl ol
E X EREEENEE N NN N NN N ]

APRBMNBO MNB N NN

3‘2Nd}gﬂmN==NNHﬂ

[ I I IR BB N BN

SERZARILSARSNR2S
qeasgeT

N NPD NI
MO BN &
IS PMNNNN
sevessses

o7l
1695
o7

ol

b85S
h72
o458

VN ol oud v wd
© @ et vl MMV
&2 0L LSNNUNN
ssesecs oo

AP O D SN T IVIN
dﬂ.GGCQNNNNNNHM

mmmmsotoaar Faa
-oonoocogo--cuoo

Dt Dot i S DN el iV DD 2 2
uudﬁomme~nn~~~nn
WIABN PP SL T2 INNNN
l‘...i'l.'l...l.

mamn Jﬁaﬂk."hm‘l':lﬂ

8 Q08 E8OOSCIS SSRGS E

@woodduu~~~~mmmm
nnnna«a«sss’w
AN IR NI NN
I........‘!.....

BBBONANNNNMMRR RN
VI Y ol st bt o F X SN NN
WWUMAIRA IR ININ S & 2 PN
a0 s 000N O ON S

G@@ONNNN“M“Q'GMM

nnnmnaqusss

mmmmmmmm JNNN
es esgess st

D DO NN NV MV ) B VG
'Q"""nﬂ—lv‘-‘-ﬂ's‘sl\lNNﬁl
WINUMANIMNAIN S & 3 2NN
seessveesscssasse

WBADAD ABINDSADNIND
f -'C‘q.' LSNP LGS ST

J.00
25
58

1. 00

3

75

Ramagmmae rhen s

fosauRENS S Tegs
.n.n‘ . L .V. .nllv.d‘ .ﬁ.d.

SN Dt N SN MO OO &
OPOMMMANSAUINPN SO S
MM MMM M MM N
See®so v sncassnad

Lt 4 0 0 i
3." 88¢33u5322~~

W3 M} MR ) I M) vy i ot
oooooo..o.n--u--

hch:QNuhnNNO.ﬂmO
Q@COGhmouwwdss

HNNNN.0.000QOO@“

Y B9 P U ) B e, ol vl e B
NNNNNNN&dNN-.ddN
sssessacsastssass

su vl i\ M) 2 AN & O D
L PN NOOP BN ID
AN NI N o ) veb 74 b onf b
P8 0000 200 0°0 N

mNANS a0
PBONDBDwS
TN 0 ol ond od
ee S P ORASS

265

51
o265
«239
o231
239
236
« 228

P i sl TN DT R D M
PPRADN A Ot A DB N
9 MY ) MY ) 0w PP ) ) VD ek i d et
® %S 9000088 ABIIDS
M NN © mm ©

NePO/NOh 3&(
.-...'O.l.lliil..
MMM MIANIALN ot VP
121 ©-0MMMME A0 R
2 &S AN el ot

s teanspstonsseseane

2 2 2MNANN et PN D
SOV VINMMMBHDD

L2 SMNBNN SNt O R P
BgGGﬂOOQ"HznOGOO
L4 el
®Sat o peseendsss s

AN vt od et 04 D PN A
0 HIMMMH0.0.H
(-]

1e0 0.40

3
4
}

NIOIAIAIN NI N A oy b ot
T AN A EEEN NN NNNNR)

NNV NN AN wdod ot ot
000 0O SPOYENBIIDSN

DD ACIW 01 DMV M) vt N o
gmmmnnnnao [ brbrtard
NNNNYNANNN YN ettt
o0 atoatoePgore

ggaooscnm:!n-dun
NINNNNNNI NN AN ot ot s

NONGIAINDADNSN IND
&, POP 2O0P IOF 2>
[ (] ' [
" o o
N [ )] o
L] L] -
-

1.5 0.00




Rs1.00

1 SIGHMA £= .S

SICHA MW=

1.8

[

1.80 1.66 2.0

bl

1.8

25 o4h £

10

85 -88 18

dArinrn ensee sa9

NANN et st ototin b F & & &
PP o P o s B onmtm
HVOS -

syoysrassoasnass

WODN S SNt iR SINA S

sesesssassosnnas

sygmsTsae

sss0s st tsnnote

JEIMeTAALS

Bereevocssssessee

MM.NFMK

o 3
L

I.‘Q.‘Ql....l

8833""32‘22"“ ]

eeoe an'o'uoooo

$ A2RNRIHATIINNIRS
e ) BG SO ©®

FEI g

evvscsssPIRseRISS

""'Rh""“":""“

“lﬁlﬁ
.

LESaTXaTBaTT 22

por i Lo v T T

L L T T iy L il d

b Ca NNt N N o
‘ :.‘. i
NHOVVVOTHNEN VO NS
R NN RN ERNNNNENNEDWNR]

OB N N B D S
el 3O BB BEY DS RNB AN
B 6 E 80 G A
tseecososvsevvre

S 8L LAMIM VS

N ot whed
- - Cr o
98280600008 0004000 0

Lot -
P Ol

SR

b b e R

R N )

232308202 ARAL
aueetees

.cot.o.uo.nnouoo

E rert bE ]

vl eied DO B S
CEY XY ER RN NN XN

oL ST L

Navita NN NBSD S PR SN
=Nl‘. slht

vt vl o ol
ssesessssnssesse

SARRIRNIERATINE

ML Y]

SUAARATSSSINTE iU

oo P P G 5 0 SN OV OO
guumum-.--om

i

S 0 VAN

o ont 8 PSP
W oacm#asmmﬂm NN o

Noisoinegnaddgy 458

[
aas
NN RN RN NN RN

oML SE PR et

LAty vl ol b wll
l'w.-..- aae

ot oty
aNNzsEEENosany

Secspsostssssvsan

...05“-'-'“::“0-‘&

dﬂg.dmﬂdag===..

asg3ssdzesasases

LR £ 22

RN sIIFILARR
ANt es oW BN

.
580000800080 000 0

GV MW
PR EEEREET ¢ H]
GOOaBeNHBeNe BN
o...o-.o..o.o-oo

ARA B BBDA SNH Oh.‘:

et g} 1 v o i o ol o ol 4 D BB R D
L o1 ——t—d

dﬁddﬂdﬂddﬂﬂd:.‘.
aetedees

-ue -
enassesnthtedstese

..n:ﬁo.-‘#om#o&.k
SUISRESSRNUSERSS

¢ =1

P BB P2 s P BDD S

8 Scussrssodzozsns 3

3-8388‘888!838

XX R RN RE R NE NN I

a--muna..-..
Seg3222882

X EXEEXEY ERN TN

it SO D & £ 88 DD B
.

Se98 0800 vara

B e L]

ECCTRTI LT R

2‘88‘38.‘-‘8:38-

LT ILER

SN ot ol ot
‘allouﬁ ol gmhont gf
-eae

S8IETIacuEIIIIS
L] L] L]

i Bl i SN S 2SS0 S
duc‘ddddm

SPos s Bed s L J .‘.

y - " A - " Acshes
2 20E SOL 2008 O f -'Of P8 208 S 2 l;f Oﬂf POL S & 208 20r T 2P
[] [ L] (] [ L] ) + [ t 1)
w - - w - - " - - [ - -
N " LJ ~ [ ] - ~ ) - ~ L -
L] . J L] L] J . L] ° - - .
- -

2.0 &0

2.5 0.80

-
3
3

76

boll 0. 08

2533323332333:23
S8 8 REBEDNIAEES 0o

LoODe
SOGSHS ENOD OIS
Seenseleleaessee
smesssnecentiee

W AN AN, a\l\nu\-
F AR LY ] .',l 'ﬂ‘-l'
'

w a
N [t
. .

S.8 9.00
1.048

I P U P S




NNNGBGQHMMM::N: MMMy - 4
RRARATANSARGYSY ARARERAR

.‘ll.....l L e® e e

c VOOV AN HOECQD SLLS PSS
L) 3.GONNNNNNNNO >y 20082 EP
o ond e, ot ool ool
e 0 a oe e Pese

2.0

ol ot vl ot oo b v ol vt el el ol
Ssoecascncsne

=NBNO0CQNNNNN A IMALAOUMRASNARIRD AN GNN O BE NN HONG O ¢ IMNDEM B DN DN
> 9 LMMAMAMNNTOTRD NMNNANNMAINH NN DG NSPAROITBGRAR D LNON LAGN POV SMINNM NI 4
NN OINNAN NN st todod  NNNNANNNNNN ol od sled 0N o 08 s ot onf ot vt et ond vl el ol ool ) o 90 vt 94 v vl el 74 0 oot vl vd o )
se SeBsaassnoesePDS P S ge BN QOB ERQ®p e a8 S orassspedeen it 60 000 cg0beadenoe

1.60

LN A @D DM raeihe ) BAAIDIAN -l DD P NAIDY  CINBUND 0N ) ol

B S BN DB ORAN ARG ote rNaBROABNNIMO S B IS EmAn TSNS
NNV NNNN NN NN sd ot N AIOIN OIS 0ot et N O vt 0 vl ot vl ot 7o 0 vl ood el ond o8 o #ed 7md 7 el o et
[ LN} Cevetavee L ] Sedosn Tse bt

1.08

¥R
NS
se e

W0 M DR B B he P O N
wi\ =CHER v 0 N 6 8 DN N

NMNHNHOGNQOCNQNJ NmﬂhﬂdeﬂﬂﬂOH

0 'V § 0 DD DB PN e ol

£ Pathhadhihiho8QUMNn N mudatuonoﬁwneﬁ D wé 2 S -

N -
[ ]

O PO N D NN DS
o w0\ et i 9 ol b vml O o el o
268 8800308t

b
’22

NHNNNHNNNNNNddNN OO NN AIN O il A P sstod s OV ol
S 000 0P ORNLQELIEGgORE SocretRoesOOBOOS

o164

POHDDABN AN, eu..nnnnta:#‘naw vl v vt L)

M Aol NN NN OBOO PR LN @500 OMN R A DB vl ol o
Lol NN NOANANNNG N edri vt stodod ot o w4

T8 & 8890 a0s S8 S 0060 000008000 [ N N ]

1.8
6
6
3
3
3
3

+ 266
o246
24
s 343
PELY]
e 383
o334
o336
. 3346

VOVISOROINNamheg DOOMAR R SASNBN DS RNARMOINDNNMOLDND MPIMMOMISMEDQSMAM G
B BB PSP PALINN mmmm::;n A ummﬂw hannm&&blmath\na BBB M BB O OAO WA ol
3 va | " , NN nnnnnnmnn LYY NN NN el vt sl vt oot el vl b v ] vl o 98 vad vl e ol vl b wed
20 8000 08Bty 'O...'l........ 8 4 08 s e 2o a0y e®s o0 antsaonee g

1.3
+58

NGOnQaO:ﬂS B SNOMANRMO NN NN VOO RN OTNDN
00‘*03 () Sl ONYOBNNMMNNNSGS Do . 0002 008 0MNS
Mme WNAIN MMMV VMV AN VIO OO OV O NI ) ol g o ool
66008008 °8 000PEPBPLION RIS 2060000 ECLEBEODS

mgmnﬂmoaNmnommo:
QOONA N BB Dot N
D e T I L e v T M e

.Q- E
& o IMN0
se 000 S0 b0s0 0PI BRMYBESS

1.88

MO D W DN VNP HNRE ONOPPAMNUEOILIATNA AR IR DOBDONRSDONM  OMO AN DN DO P iRty
WOV BRD IO DAL O OMAOM S IMARINSIS NSPARMNRBVMNFONY ONNY BSONAN NOONNAIN DD
SRS LS EEMMIMMAINNNN ANV VMMM VA UM AN N N AN et ot = v 0N v ool ot ved omd ol od vl ol et ool ol oo )
s 09 0nScsetadaseng SR SaORPe 0ol S8 68V s P B se tygeB » 860 s0 888 e0e s,

4
228

SO0 FPIRMN NNANNMNANN NNy SO alE I Ss PP
WOW CAPMBDONIONINANS S P8 RB3IDOROAO0O0D0 VDD mmgos L L D8N I i)
NN MMM M MMM NN R s L e e N e el L T L

LN ] esede S e s 9o s a8 090060

MmN N A el bl
S oe0 80p00casespa

«58
3
3
3
3
2
2
2
2
- 386
+ 386
=386
«386

SIoHA K
.
.
.
.
.
.
.
o1 db&

NS eBOW QDD ING 0D VMINEBGARLADNNIS S mmmniomgumucunmn HANHNPODAMNNRQGNLNM
2L LINNNNOAIAATIOONY OBIDORATONNNNSISIT S VOO ARAPNOOMRDOVR O MNP JODOHNOOD L wmeded
FELSE LS ELMIMMMINNAIN P29 PIMMMMMWAMAINGA) MMMV AIAINN NN mlrd ot vd ool vl ool gal o ol =d oo}
89 680000000 PET VER LGOS OSAR SR, S5 estesees et sts s

1Y}

OQQMNHNdn'ﬂW.Oﬁd Dady i ANBN S OODNBNMODINN &

.} i\ 0 P WO I NM
& DABDNANRNON . NDBOO MMRYHe P P oD vl el ol ek
N il vl v o ] ™ g
» ses s sessecnn

a=
25
L ]
3
3
3
3
33
3
9.
9
5
1
5
7

MY O N IO AN TN ) ot ek o o
"evessenrscances

A
-
.
L
[
L
.
[ ]
-
.
-
-
[ ]
.
)
]
-
el6

~ Quc:mNnmangmmnna - LY
P DADBIOSND ONPBDD ARRNDO
LV L Ly DL L LT NTVT N NE DD L I L B B
[ ] P60 v es 09 tsa00 P o9 o8 2

B A A
BB O OO rd ol
ot ol ) ol nd o v ol 0ol
LI B O BN B I Y )

» 10
o b9
«45L
PrIY]
s b7
oh35
o436
535
ol 3
* 395
* 396
395
2335
«263

25
«263
272
«8d9
o6l

«190

WA IMNNINING AR A OO OO nOdOA ML JJJJJll'mm
DORDONANS e QOODORDO » -t:: e N WO ONN
L LLINVNNN SrefPLLIMIIMMNNNN MM Wnnmnnwm
L IR BB NN ) .l.I‘.'....IO..I LB B BN B BN NN BN )

MNP AM DN
BHDODBD vdodvd ot
o h v o) vl v Sl g b gl
LI N N BN N N

«10
o b1l
ohbl
«hb1
o461
bbb
YY)
slalbb
alehb
« 275
. 188
o L06
v 186
o184
. 193
¢193
»193
+193
+187
s 167

mmmmwmgN PIPPDOHODOOON o:o:;:o;mmmmu::: MMM b b B e (MR TR AN B Oy |
Y-} eV OOlress Nl A ONAA NG 00D m@mmmneaomoﬂuddu B
JJJCNNNN SL L L2 SINMMMANNIN M N L AP ot ed vl o 0k
S o seene L RC I B B AR B B AR B K B Y N ) l.ll.la.!lll eae e .llll.l'..'ll!l.

.43
~461
b1
61
2

o1

N e P A INADANAUNY P AR O DO DNOONA L S PSP PLLININNINTIZT MMMMARNANDANDR NN ]
gggc:QQ:Goaonkkh ~«un=nsnmoﬂo:::4 R DD OMNNANROEOD PR RO 0O DDODD ool vl ol ot

:::::OJ:JNMNN SLP L s T EIMMMMANNNN MIMMMMMI N NOIOH ™ vt vt vl ol et vt 7 vl gt = out ol vl v vd vt vl ot
s 902 atguedeeep LRI B B B I BB B BB B B B e e ev e P Psa®engg s e asvdesapergony

o 6>

NN N NG IV @O 0 WOOANINA PP LIS ILNNNNSZET MM WMA N N DD D NN

OHDHL LS tOOADOAMMA wWANWHOIDMNODOOLLLE Al dDIDAINANANNDTDIITD AR ARD VOO D DD D elededed §
22522 I OMOMM VL]
sSs 00 8o . e * e

22

PLLLLL T NI LS INNNN MMM MMM TN OO T et ot 08 ot od gt ot =8 b ol 774 b v 9l d 0d vad ol
e b s 88 008y 0 s san ® 8t ¢0g soe tog 0o % S 4G 06 382t e

INAADADASNHN NN D namﬂmemﬁmﬂmem'svns INOIASDINSIACINSINSNSIIND
PR SPE TP 2 f 7 sy acy o :Qf JO{ > o,
1) L) ]

ONGNDIACONOINQINEIND
Svf :mf :ﬂf o

Py
&

-4

'62

<
1. 40
«20
1.08

n
N
.

25

[
w
.

L]
»50
1,00

1. G0

6.0 8.00

«5 0.20
1e8 Col
1s5 Jao006




R=1.08

SIGMA K

| Y

SIGHA #

2.0

1.8

58

5

o1

1.08 1.68 2.

b

1.0

28

25 el .58

18

«05 - 88 18

«02

Pl

MIYMIMIN NN § O 00N NNV
oeesedarPRC YU

:‘JJv-

AN

DO DD LHD OOH DDNG N
gocnanuoaaancawo

e®eee v et rnoee

S OLNO FNNNONO = DB S
SHBPI NI T TOION ORN

®ssesssnosnsoranse

NMOIMIN M N P PN I M o4
B DN A BSAND O INN P

Ss0cs0sscncscono

bl
Csassesres e

N’NMQ'NMN‘N‘E&??

mhm#ﬁoﬂﬂ#ﬂmﬂﬁmﬁN
-wﬂ:na

o T TR EEEEEE e e

vt ot g o et o 4 O D
2T I1IBFAIDD a:lcw"
MRESIIDID IS0

sess e

00..-0-.'

RAIADAID IADI IS 2
DIVIOPIIINICIOSD

Cemsas o s sa s

BN IBAD DD IO

e P s e 0 s e e s esss £40800060800060888 S60cOEVOEOOCOSONINS LU0 uvesosoenosass
- N NSDA RS AN ms*s! DU m~0itmamounn~ e Ll L e . R S L
O L e Eve e e T U\.Iﬁl‘!l.@"lh MANAN NSO P 1 I
20 v 0000000 Pees S48 ErE00P00000 0000000006000 8008 I NLOIEOESP OETers

.n-mu\:.u\ounNN..‘n
SLP OO WO D

BB GO P DIBR S RN

~0NO.~MUIHN'&QN&

WIOIMIDIDIDTIIIOIE
R

QAP I B F I WS I I
a

NINB I SN -

NN N O W g e, 73 ok d A 3
oo [ L4

BIBOIADSIOI S

ANSA N ba e b

om 28D

P E I EEY 4

PO Aalaba b NN

TsasveBrets sss e

NNNNNNNNNNN"J—-‘"-

ol wify
“esascsussssusss

NnNaN IS '.lﬁﬂ&-:’q_“:

-

sseseevv s Pt

N‘NOV\U‘ONQU\ﬂQ.-‘NO
For T ITTIRS

ER R I

0B ShPRQNBNASGNND
wiul

3 1’ @
Tsessesssenssens

NN o O N ot Y ol ot v o
DI IDPBVIANIDAMDCI I

2AANA I INABO IS IO

AIGBITIANBASINOSIS

DIAINIAINDSINOTIVRD
'

ssdsdregeseenay

AR IINIBIBIG D
3 ADNT ITIIUSIN) YN
~ L L)

GND
-dﬂ,ﬂﬂ. .

W Ny T
G‘OU\ONH’!

LIndd
.d.ﬂmdﬂﬂ.-ﬂ"mﬁ.ﬁﬂ\

Se0sgasenesseanae

WMIN BN = DA™ o
> PO el L 4

Py mthy! DN ONN B

b Ll
seencses

»
sen e

[ &84 e ~
WNEMN PNENN P SNy

DOV 2 wot o4 NICP DB NI
g

LR L Y R L L ]
o9eo0ae

I R O A

S2IIII IIDAW l-’a

32D
tsapeeadsrsrsacan

PR D A D TN D D 0 D
TRA®IIIIND I IO

Seddpendoesorney

* WD Py PP
WO $monu-omwmw

WAL P LMIIMIMGRP O

N OV J ot ot ot P Py g U AN
rroerse Y v

-
o

VRN G D FINN NN PP O
eaiaakalabat T T Lol il

esesecerores

SNESLELLINIA DR Y0

252023 2usenanres
.
gminran 8%

-ty Rl 2o, dmte Tl Lol ol
Sey 3".3 4 A,
- e o e s s w0 .':

dn—:ﬂu..:k&lﬂmmn
i I ¥ bl dad]
$3222442222303Y

eessecoenvrerane

BNDIME .S RN PP e D
CORFRARNFOCOBAADN

esecvsnsecann LX}

D PO P BN M A

- o
£2 2L SWRMMM Y

o
E L il

Sseaasoesses oo

SREMM P PN A S ©
SRoRRgaseaine33E
OwWRatgPesm3Intan
esssessesssnoses

EALY Al E X L L LI LY el
O ot O out ot ot kol ot 0t O D LI OB D

L NI-NJJ;JI.".D\B-BO
828832385833548648
ssessans

MRS PP IFNNLIQODE
arapsrRPacoalNnnn

L1 14
esdseansestscatns

o
3233335aenes
assstevas s s

32
.82
« 82
« 02

PAPROO@OLLL LMY

LY N
ol wnl wd @ wnt) O wnd gup ot PV et O (D
333833a85332333E
0 & B GOSN Ao

Ll Lo A TV LV L PP R T RN

e

AN L ETE AN SDOND
PPAOPR NP ODE TN ANS

TBM‘IQIQQ ’«DJONNNN

NN s tea

nR0.39

@steedvsponsasas

[ tetat £ £ aud 4t U L2
PORITIRRPOVOQNNANN

TIPT OO UOTLTE NN
" F ) ) ey VY ey o T ) T N N

R I

YR Y O YA O ot ot e AR AL
94 ot P ot Tt g WD

eesrssesnsosenses

NORSDNSNAIATRDININD
2 2Ty rve 2ve 20
) | + 0

o w 4 ©

o ~ e =

. . . [}

P -

o

.

~N

2
sseascrraesenses

"ararBNB NN A ND
-, sty rE rTL 2T
v ' '

25

<
w
.

1. 08

249 080

fara“arafrarIcpe
+ 2T 2T PrE v~
L] v . +

= n a ~

= ~ » -

. . . .

o -

-

.

-

78

L EERRL]
Pescense v

et 1 0 4 g Yt Y g
BADAIIAD IO 3 320"

Gttt e T s P
IOPIPIAD I~
EE LT IR TR T
tas et e e s e

DI A e 14 3 o 3O
fea - aarRe33sue 30

Am— S d3am
sesabssnec e s

e L R Tt R R
Se:3se207 I -
O aE BE s T O s
st st st aes s

MENEIPy 2 Iy ey
éoﬁsc—un :-.7‘:.7 Ty L

L R ]
te s ete et are s

Pl Th e late T PR PR S
e am veaga

LT T o
IR T

R LR )

ey,
. e

.ﬂ
!‘4&‘!5‘14)3”100"1\1
Sads e s esvses et

PWIMIDIIIGBSAIWMAA
° b

2 Y3 3379arIIaY
332 383936 1
DO B 4
sec et e s -

ream -2

e 3 e ar3yes aen
- 33 e

DERER TS

- aea m g ey

P R I RS O P R

@ = A e, amaay

AT 1AMt smme s

Aanda v T3t e 1en
.

my o
3 ter et g
L% JEREPE
s e e e

“« i
1
P %




{

R=1,04

=1.8

SIGHA X

=z 1

SIGMA o

2.0

1.8
-50

5

1.09 1.68 2.0

oel

1.0

«20

25 b8 58

10

+85 « 08 10

02

PHji

[l st e b ot b il L]
PONARRRR APRND 000
ot el ol ol vl v o b ool vl ol b b et
200 0s st 00000

MMM i B Nt N LMD
SINNANNNNN s el S PR
NNNNNNNNNNNNdddﬂ
08 00 &SP eSO PISSS

T £

Ui ol st D N O N

AN
- ‘.sssh‘ﬁ@‘uoqn

vt o IV PPN MV o vd bt
PR PADO D VOO0V O0H0
D L e B e e I e e e ]
9 0 e 80 PB OSSOSO

N8 et 29 o A DR NAN PO O
ot oiod Dot P DD O P Ao
O ONOI NNAIN ot NON N o b ol

gg? —.ylﬂﬂ'&lﬂh\l"v
z WOI OV AP P 8B

NN NI O A\ 0t ) () ot

.loaoln.olll.l-.

ot 4D oA od SN PN B P B L
B0 OWRINDBAM LA &P B ol o
« o A -

DBY OO OD D vt vd vl ot vl d ol
DO8O0HLDEL OO0 EEL S
e L L L e e e e e L s L I e ]
LI LI O B B R DY B Y A N )

MAMBOVAM P ODHPON
OOOANOBMN Dhohie d SNy
ol o ot ol val ol ol ol oot o o el ) o el o
sses09ssees e

i et D) et N O N“‘.‘N@
DD Pl PO AR IS
NNNdﬁNN-udedﬂ-‘-‘
s ssRaenessanss

NSO B 010 PO & sl Vot N
gn:omau‘uugs—o:-. MNDPIN

T E LN 000 il =l

MNOS DD OVBONS FUIMAS

B R pm e
N

PR b S D ey
90 00 0ot oot

« 326

Ly 1 L) L

:-omnsm-mom—nw:o

A ANND S 0D RN
BB PP INAN A, sl bl
MM RN NN N AN NN
s000 000000 sesnas

ﬂﬂﬂﬂ"ﬂﬂﬂ-ﬂ-ﬂdﬁ'ﬂ' '

2 400 ODmNN
dddd’uﬂmn.ﬂﬁmwmm

Pl o e YOI N PR OV R NN
vl ot vt wd P A o A

MWAND DD O 2SLS

NN A NN A
LN B BN IR N BN B NE R N BN

MNNNMDO S NN QSN MM
AN P % NIAD A D e By

ee B sesenmmsOnERS

PPt PN DOAIARNED =™ P
WRIBAAE 'U\&AN’HNHW ':\‘:

4
...Ol...........

WA A fe Ay Yy RO
shssoooogg:gmrmm

DUVOOOSDID N SN~

aNAINNMMManBNEN S
GODONANN 92.22:0.000
0 ) 1y 1) o) ) Y I ey ) 9 1 IS
® 5 0 06009006 Bh 80y o

30:9mmmmmmman4nm
c~~uurcamem00

ﬂﬂﬂ’ﬂ‘ﬂﬂdmﬂﬂNﬂnN
NI rd st vl vdod NP PO
LDt L DT T L VT N VENT VTN
"o o0 Pt as e oo

A AR DN MDA IR 39 2 AR
AN AN A 3T I
0 093w ) ) ) ) 1 5 Y03 ) ) NI
® 000 80 QO VIOEPSTOL GBS PSS

DILT d it e R AN Ardvde 5
B PPNV et d Yy
) 0y ) V) VYY) - 7} N A W Ay Ay Na
e 9 0000 er 0.

) 0] 19) W 0 ) 0 A N A
seessens s

W PANDNA D@ TG A 0wl ot
PNLLPLLS R i .2

19 1y Y MY ) M P P P B P B P B
PRI DO OBANNNO B OO
000 M) V) ) I3 7 0ed 441 P ) O\ NI A Ay
LN B BN B BN BN B BN BB B B BN

[l T L & & it trirrtrir ey
ARPROO@ONNAN AL DD
L L T U L I L TN VT VTV
+ 5 9898009 @e 6080

[l bl R F L L L L)
OOO!"QIOGU‘U‘J\OOGO
W) V) 193 ) 1) ) V) V) 49) ) VY 00

olll-..coll.ouoo

M ) B PP P APt P e A
PR RNPODODBONNNN D\l‘ O‘D

PO MY the ) PN N

snsessesvesssery

NNN\Q“DJ"-’NN"JN
WNANS S SIS 2 P8
Lalel dorl LV L LY

® P I39 SN QO eSS SRS

et LT ERE & LYLT LY
\ﬁll\\.ﬁlﬁ-"."NNNN-"-'-'

N NS
sssseascsaccosnn

ARNAN DOT TP FL LN
WD P JNN“*-’-’-’
W3 A M e NN
¢S s v AT g TR E e

BB ASNDIAINPIARSIND
g ST .'0.) T 2O
] ) L
- il =] o
L ~N ~ o
. . . .
(-] -
o
.
o

Adnnmnmsmamﬂnnﬂa

&, R oM 2PE I
] 0 [] 1
~ n Ld e
4 \ [l =4
. . L]
3 -
.
.

79

B vy MR B
N O D B

AP VI D PNA PN DD
WL 2 SN A BN g DA B,
AN NN NN O ol cd ot o
SesvassasnPeeranoe

ARPROMM M OBDDRRP N
NN NS U 1 MYV ) ) R P
CUA O AL U O NN A D ol ol ol o
9 O "Q e eENOROEDPEOSDS

A QLN SN DB OB
D DO-BARIMAM v A Bha
NAIN AN AINN NN A ol =t ol o
Ssssesessess s

APANDNDN SNOBMA Payh
D10 9D AR IR 5 SMA A DA,
ARG 1 O O AR A AGRJ N et 4 o ot
@b @ 08 600t B Pas o

SR ot {1 R DN R, eutod VD RN S
DOLDNARNMSLIMAOD D
WA U AL AN N A ANt vt v ey
s e s dowenpe SuoOse SN

L e L g e L L L S oo
OO0 LD D ﬂl“lﬁﬂ‘é
YL LVENL VL VAN YN L V1Y)

.--oc.o.oo-.i-.c

PaPy o b 03 ED O ES A MY A P ot vel oot wat
0O0DO0LOP OSSP ONDO
BIAIA AU A A NI A AU Y P ovd b i o
sSsaftssassssBuEASN

P P P £ g ot @ AN

ot o =

S de-dd
WIANAAL ARG P Aoy vl
vl et o od
S0 s 060000000000

PPN AGNNSTIMIN N
DU ANBUNA SO P ol i vt b
ot ot o b vl ol 9wl ot ) 9o qnd o 22d guf ot o4
® 8% 8080 43850800

DRI NLOINNL VNN L WP
DO ONND DL SNNLB~ND
O gt %) qnl o oat ™ o ) =t wnld ™ ol o ol
L B B B I B Y I B R Y

W@ L0 N DA P DN $ @
BB HAD DL PNNIDNE
w4 ol o b v ol ot O o b vt 4 ok ot
€66 &% doabad oo

MM PNARDD VRN
VOB DNNUNINS S P § ot oo
0= vl ont el o =0 920 wut w0 oot et ond V¢ o ot omb
® 9 0 a0 B8PS S a8

MIM NP DT DR NPA, AV
COD DR BNNLL LS it ol b
@ 4 ot ot ot ol ot ol onbgnd ol vt = ol omd o
easosseBessss s

L LN 1 N1 TN Y- )
DA PINR 6D et ol
0t et P gt il o f s gh S
ssessasss s

o182

z uomgmm«smow:n
000 D WL P "D et ot
ot vl oot Ol wud 0 04 08 VR ) v o) b om) ek o
" %9 ¥ e O PO AR 0

222 L4DVOND VBT ID
DODBOOD DL PP I ot vl e
O o 4 o et i o 0l T o ot o
e o e PP OO®TRN *Ye

L PIYPIHBOM O DI
B0 PP LPL Lttt

DOLOWO O S SISO O
NI AU AN NG Ay o e ol o4
8 Qa9 OS8O Se ®swavn

Aot o G o ol
NN A

rELL oo

DOBDD DD NI L P T ot il
d o ' gt T Gl U Ol g ¥ g P4 T o g 0
S99 0P B OIBDE OSSN

N Pty N -
POD LD PDIOIFILODOOW
NN A

*w e &g o e o
RJNUANADA IA-DND N
P 2T 1S 2Pe

&,
' ) ] [}

143 Ga03
2>

S

1. 80

weiwm S84 P200IO0PTC VOIS
WOOODDDOLLEE T ittt
b gt vt ) ot et ¥4 ot 0t o 04
* v

WA NS AGAIADAND AD
2 2R 2L 2 >
[ 1 ) (]

o w o
o ~ Ol =]
. » - L]
> -
N
L
-




SICHA K=1.8

SIGNA #= 1

1.9

«50

5

al

1.08 1.60 2.8

-0

28

25 LY + 50

10

«8% 1) 18

i

3

$ VOB DI0SBSLSBNANA

$233000000002388 SoasunTaLIIIuNIN B2

T L

sacdvafoabanas

3a8cabesatinell §

S383zsgsasasass sesczesgacasmys SaRe

$80¢000 000800000 SCRRADENROIISIRISTE

£ RSRIAINIAINIAITN RARCNAINRITITIAS S

M MAMDE dmnsn 22

Pt .JN‘..‘
o™= NS N 8

onl.olc!oot'.-.-

e e ] N
oo WA wN

e : “3 NNNN NN O G BN -.

.:. ‘Q v -ddddd d ol Ll
- - DHBOSDBHHG B OL6
Xl !o .---- ..co-oo.onooloo. R
WNS LA P FMODAN w e D SNG S LI BNNG

-~ o
S233325332253828 £253¢43352
ssdsasssnsdsnate tQe00 00BN QSIBRERRYOETSN

i) ot 9ol g ol ol ol ol 9l v o) vt et el @00
L ettt ettt

Sa¥ 5&033003:”:

400030000000 me

nomnmomncmmnn N
el --::-:..o

99 5600 0nt0ossm e
mam 3w 2 N,
2s2znscaness
'.......l."..l.

ngcu=n-uo-=-mn¢

3333332335

2332338 o333

. - -t

38330 SIINSTD %SMRM#

it Lol il ol o]
coo-o--o-v--luco

0-0.*.0-d‘4..~
el v et 04!

S32TPRINIITNIT BpTAmaT ANy 2n2e s3u

S333233235333533
- DVOD

* ! DBttt D BB SPLP N\ o gt nd ot o nd o ol o ol ol ot e 0
gissdzaanst S3330SRSAMNLALL FHNTNdnnnaRess s3sasusissaniass
A RN ERENN NN ENNNENN ] sdscaanpndactotse CE R IR IR N I N N ) !......!...0...0
$533T30IARLINAL SAGLLRRAYINATLLT ANy 333 23 suamaase
crororer ety o0 oLl

it A e

.d:..d-. .. I-

o--n.-o--non..oo

$a3533sasaa3aas

®ecsescssvss e

2335332333328232

ettt G
BeonYeSnuane S

2333323333333

Ssesssseetrsedas

» alioasssaitisaia

nonuu:uﬁm.homn. WA VAS SN

FEA5LE0E 5

Y #SS8IICI2IU2ETT

W00 0RNPINTPONIENS S00QRCINNPIROIRSOS

2883 438 ovdonsasasmnsgy

L] -
LSRR AR
Lttt
® acosssvsseresase ."'..t...!‘l.ll

XL EENEN R N

Nzgi;iii;‘ﬁ"gﬁi ) Y

Es.r‘::.és::*.gtssﬂ W‘Taﬁmmm [J 3 “-.Ig‘.ghzlzgs'.‘gis . ’e =. [} .0
uoloowmm T uuu-x BB Bo Do RS e ss Ne BNITDON

$8san32a3saicEls 33ca539Na3a0ty

sto2matesssoncde .Cll..o.'t..lco- (A X XN EE AN NEE EIN]
P we

IVPITFLLCILES 33N duzmemasswesans

e
00D INNNB00800 S0808000R0000G00s v0ARABLANIRGENDS

-n-mm-mr-u:m-ﬁ P RABATASPSNON ” e .n.m.m:u-n.
» 051 r it » 0: 2 » f 209 ‘.O. ’ 200 J'f » f L L
] ] ] ] " 0 []
- "w - - [ ] " - o - " -4 -
- ~ "W ] - ~ " L - ~N w o
. . - . . . [ . . .
1 - - - - -
- l: -
~ . ]

SEESESSiE o3t

LR Y RN RN YR

"00000..00.!.-.

2m sasee nw
8.53‘:333 eale seeenanwa. L]
IE RN ER NN NN AN NN RN SUCUsEOISERIAERRTRIRTSTS
A " srere
2 #CL 2OL SP2 2P 2 2Wr 202 srs a2
] . ] . [ " 0
' " [ [ g W - o
~ w - - o » >
[ . L] L] L . . .
- - - -
- -
» I3
* -




2.0

248
1.68

1.0

o0l

1.9

1.8
«58

R=1.50
«20

SIGNA K= .2
ol +58

1

ICmA o
25

3

218

o1
.85 «88 «13

=02

Pl

SOIOHOODANNPD OO O
gnunhhhhmmmm.noo

PSS ESEE SR FINNNM
e 00 8P POOEO QLSS O

GMDOOI‘\O‘J\.\A. IS

mu\mmmmmv\mu\mmo 'CJ‘
ssoPRESAICetORO O

NNNNNNNNQBQQEOB

$993799072

LAIMNBNQSORSLNFNVOID
NLPND MR NP DO IS
INAMANNMANS 2 2 S S P
PEe s et esOO I

QNATMINC i SR idtn
SBSONN > Ol NBIN O BD
r o Y DAL $.0.0

eea o averstoPR oy

PRGN GBI
M*Oﬂ .ﬂ‘.’lﬁ-"\lhﬂlﬂ *

e LN UNA
no.-.coooaoocoo-

W $Il|-!l\ ﬂlﬁhﬂll\ dN.O.m

ohhusmomm
-too.ao--.'

33 P o By e V) 1\ 1N ONAD DD O
""""lﬂvﬂﬂ-‘l-'iO
BENODVBDHOD WD HHOL0
S8 S0 OGP Od o RPeag

QA PP O v st o P N M =
oSO L

~NN=O=g=OGg=NN=N
bl
230000033 3e kRN
sesceavseveavessey

ANAIRD OO D D T DA b
DD BB MMM MO DB D
OQ‘QG.;‘QO LY LY N NN
LR N

AN AND G- DD DD DWW DA,

I™ FOMMNNMDMN N SN
mmmmos.p.rma.-m.‘mm-

P foa o s R foa P DU UNVA LN
-o-coca-.-oo--:-

D BORE ONDUIMM O™
AN 9D DS OMEIMN S DDA
P oo P by P P P P, P P LA -8
e ee s s POEGINNESOD

ssssmmmmsm [l 2]
P PO OO DR T NRAN
P o s P P P o P P P R LS LA AU
ssevssevancanses

QP ANNNIMARN.D
SPFoar PANODP
B DO NN Nty
L BN BN B B I N

o766
«607
oBlb
2609
1}

USRS IR an
coosath
0 W BN e P P b 00 DD
TencsrResetvs o

Lotaadnl L L L VECT T
TPty SN

2P NAWN N ol ot ol
[} PDOP9ROAANNDCHD
SaevPeesses s rES

O U A T T I Y LN .Y}
et e B ALIW VO V@ IN NN N
BHVDRDVONMN MM DDOD
® g9 s 0 oa0e

P I AP INARLN AN

D B Jou
oD BVO@ O VAN P

NNC MO DD DD DD OB P DP
OB NNAM N M ¥ OO B
DO ON A

sSe aes be

mumemamu@amnna
& 2004 L.L 4

o
RM... <

L] -
~ L} ©
L] -

$s0 0,00
1

a...%.o,~ﬁ~~m$$“
LI 3 B B BN B BN AN BB I AN B AN

P FE L L N T L Lyl 1Y)
oo BRI OO VO D DNN
DOVOODE SOMAAN DB DD
S U e GO0 sOOOOIIPIOETDN

lhﬂlﬁﬂ\hﬂlﬂ!’@ﬁtﬂﬂ\ﬁg L4
:'t .tmf 0. S0 20

.25

o
us
.

5 0s40
1.00

SIODNNANTISOD DD DO

A AR V) d © P 10 P 60 wi b O NUN
WNOINM FAMNINN MM SO $
E L L A AL ke ]
LRI I I I S I

B P NS O M O W)
MO A A A BIAMA BN £t
WWIRIA PMAN S FNIADS N SF 2W
[ E R R RN REEEENENN NN

DA P Aoy P 0 € 1§ O W) MV My
- D ES DD D vsf ond il oot
OORNMARN S P PSP
R R I I i i )

) = 0 VB NN G & 0 B O bt
M)V AL RO vl @ TVES Py ol AL ) ot
DO D0 NOBINAAN S & &
2o s 0GR AL SS T s

25353
LU I )

WBHBNANOBOBNR RIS
NAN LS EINMONDONDIN
\Avﬂvbvﬂ [ E X ICR-ILY S 2

dosPrasts et

BT AN ANATSTT
D WP o by e B

\D\O\Onﬂ\ﬂ\b\b ‘DO
e

nuuot\mnufumu\mmf:uam

ey it e £.5 oo

Pea0 99 sSsOesEOROCES

NOIADASDNBNDNDINIAD
2 2P PP PONE 2

in
~
.

»540
1.69

1eU 084510

i d oy wed wal yud wuf
mm ns"ﬂﬂ”"ﬂNNNN
Sess00ssessn0 e

NBNMNAHAM NN i AR
OPOM LVAMNINN i P O
3 ) N MY V) Y AR 1) 0 B9} B Y B N U O
R XX ERE TR IR

-uom S0 =l J P AD LE-84d
WO PEMMN ol P i) DO
nonnmconn:w M
S0 0808000 se

NN erdm vk @ P od et B
Ol (UM B M A O (S 0 F D
Fe L L L L L Tl 1]
L N BN O B BB BN BB B I N

NNNNNNFNGWOOOOOO
WNANIN S £ 2 S i O P

OOO'O‘JOO”-’NNNN
espesssesenss e

LOLEMnb NP OB
DR DA IR O U S NIM A 'S i
PHBLESRE NS 2 SNNNN

DEG BN DD N BMNAN DS
AR ND 0D #M A P wih, P
SIS SIS TIPS LINMIN
R IR EY]

DO SN IARNEINRONT
WODO NPt NN A -l
FT L LR AL L X i

o000 0o RDOORDS
@D PN D NI RN ety
QMOQH:NN'GM\NJ-"\"#
FLLE L AL LR dasksbahl
¢ 98 S 020D ERSSES
M N PraIANO SNAN SN
nﬁonnsosmm NS v M) i
BESFXTLSITISINNNM
O 9 9 e @ P00 Be a9
[ il L E & & At & B
OOG‘O:"OMGU\"!"")H
SLPL LSS LSS L PMINMM
90 00000l

nnmn;:s;&ssh;u\m_’
PRMAR DV DGBUNNIALIAM WS
FEEEL L L L XL dabalalyl

S99 0P P PRGN SE RN

MMM .2 et AN S
mmoownomu\mmnnmw
sSXSeL Lrer L dag]

MMM P &SP BN SN S
PP PRG GRONNNINMM M
LELP RSP ELLLEINANT
tesetacetassases

ManmemaQOEMQmQ
. -'ﬂ'." -IG‘.' ry SO
]

s m
~ wn
. .

t.00

1.5 9.88




KR=1,50

SISMA K= o2

SIGNA = 3

29
1.64 2.8

‘.“

b8

LY
8 1.0

20

«5
o8 58

25

ol
-0 18

.'s

02

()

Shy323RLARI2232

-lllll.l.!.oo.--

SEReeasnat sadad

Cr e R v e

$331555522050223 SoRsnenagayesass

O".'..OO....... S0 00 OOERPOISISIOIETDS

dz 3 ..ﬂd Noth BN & Dot et S DS
WRIA on =s N.h:hhh‘::‘ﬂﬂ

BEEsanes

SAssaaIaas

o B I o 0 VA BN AN R POR
zgo-m-.m.uwouﬂ b e T $23=3‘3o:
L] L]

-
900000805 0000008 o0000DROOSSS

FATZATTARALRSLLS 333333337232003

easessesstsnssnny

SEXBEIREAD

BRI JEAFIIIRNN

o5kgasazms gzzsesasanzasuas

323333538322818 ERNTENAEANNEE

VPP VOR N LANS

iy l.llll..l.l.l... I‘..........'...&:zi gg“sma=======ﬂsl=.=l:l..===l=.=.=.='=l

323 RIUTI[ATILED Dgnggmnansoanass

e0eetsse0ettecen o0

-» .0&#:@0.'0 I ‘d----- - -
BB o ] ] 38-3.
- VWSO S0 on e .. .-..-....-.--
-coo.ooclooo-occ asssassaanvsssrae
bt o bute b o ol 0 Mmmy VN [ -
L1 11 & .‘- ‘I'.= =====-"-:’=-:='
VOGBS ETESuGsny 8900000 GRS TR aN
CCPAPOEROIBLGE SO RRENLIEIRIONO RS

ey Pt T AP s333333:33333332

RIREXRRARIRATILS 3T3I3I0EToNRAY 55

01 0800508000808 R0 COsRERREBREETS

RIS Il W

essee0ss 000 e eepdescsrcnganse

SBIAIAIEIMEISY GgesaiaIoay

(A RER R NENEEENEREE BENEEEXNERXE YN

$5SEEERRIY SORNIICN0NSST 433

$60800E0000008 PVR00CINSINIINISTRE

SASSTETRARRIYNY SSESITITRAR LRSS

DN

N
23333

fonas
sevVe S

SE2RLRLLLLIIS2es ARARRAARRARAISSS ]
f o2 .oo,'; cif 20 ?‘33?-'3 ?“.?“3 3“3?‘::?‘2:?'2:
s & 3 3 - & & = s % 2 3
R L L T B L
o w -

o ~ "

82

- i i
l'll.ll'.l.'.l.. 0..00.--...-..!-

BN GBASBN NN SODSgGERNGS . .

Eapnssszay ====

tetesnoentnnro

b “‘“!QBNNNN ..---.-.---.

DB B v
D EDE D -

WO D DD D BBNRNNN NN

SSESRILTL 33IT=ILRIBIITAY

20a0t00srENssere Sbedsenenssstnse

SHSISISSIsiun srstszsaqasgas

o, » E L LT R LY
f J'f - f Qf o 7 L 4 ] *» : ' +@
] L4 [ - w - -
- : w L] - N » -
° . . 3 . . . °
- - -
- L3
[ »
- "




|
|
!
|
|
|
|
|

662°
862 992°
652° qQ2¢ f62°*
652° 222° 22¢° gc2*
aece q42e 062 * 58¢° 192°
(] i 9fige £27° et e2* 9¢2°*
wpg* [T 1A [Y T X 1 FM 292° Q52 4g2°
apge aggee 24t 108° 282° 262° [} T 292°
91¢°* 68¢* 40F* 11Y & I T3 'Y T4 662° q9Ic® 62°
9Tf” 218 718 GI%® 1144 [T z242° wege GR2*
91¢°® £ag* qif* F41 34 Sof° [ T3 &4 I3 1 992° G52 LI YA
91¢° “m . xn. £1£° So8° PEL® 2188 20¢° cE2* 106 f62°
g2s° £€* 8§ (1134 £18° 18F° £y £T4° T8 c€2° 0" €62°
82¢c° 22¢° L1 Bd 29%°* 3 {54 £18° 69F° 2726° TN 162° 00f°* 62°® g 2°
02¢° 2nte 92t LT3 &4 £18¢ 224 s L g6¢c° 1I8° [ 3O [1F M 662 ° g2 £62°
82f" 49¢° €9¢° 238" sTe° 129* 289 ° 178" 1I8* 214" [ 62" 9k 2° 262° 382 *
28E"” g2n° 99f* £28° FETE £44° I1£8° PR 3% I8 g2%°* 9t e* b2 ;62° BE
61g° 695 * 154 £20° 22%° 426" 58 P fiy°® 12%° 2 £2e" 6 Ty M L
18" ogge L 1] A £29° oy 12%° 224° 29%° Tay* £I8° 82e* 62e* 2% ¥ [
1€ 26¢"* L1243 £30° X 286" 328° 29 ° QGan* 1 5.4 B B2e* goe* [F.L R4 02%°* G4~ ON°*
1c° GEee [T A a9t fe° rGN" 29%° 25%° 69%° ons 154° pZe* 02v° gZe" mm T
e 6IE" (31 3] *NJ- P6E" Iy o8 26n° cane 2%%° 154° 158" 029 T2%" d
%° 46§ 3 {34 T .°%F" yoqe 2%y 26%° 2cn* sy 15%° 164 159° p2e* 4
s ik 15 (113 96€° 218° Rgee 264° iy 159° 158° 16%° 159* I5e Sy~ [5°
a5 ety 1N 2£4° 26¢° Il 628° 28" 894 454° 194" 15 15%° 164 06
of° NEC® 1124 488 226° sege K19 gy orse acye 294 199 ° 194° TS 1 L3 0 54
MY 604° [ 7434 lum. 226° GE6° 26E" 22%° acy" 2682 199" 190° 194 * 5% m
L oEY” £y 284&° 125° £4g° 2n6® I6f" ML 25%° 194° 194° 194° 19%° ch- <2°
TIad FIThd 113 [T1 126° G%6° poce ag* are e 6E8° ££9° 194° 29%° 194 ¢ L1 =
6f° h18° 0s° 83¢° 4§5° 9£6* 59§ €9¢* Jese 15%° e 20y 19%° 29%° Y
68 SIN° 54 9%d° w95 ° 126° 145° 2s; 196° re° 654" Zone 298 199 8
r6E° ey TNy e a4 985 -m P ] cee ece c9g°* O 2% " 299%° 2% G« DBR°
% 30 Shye e 954 ° ¥G 206 ) cQE" 185° €9G° [TTR 29%e 298 caye 29%° b S
e 616° 131%°* 946° €26° 189 gpe- 219° 16G* I6ce £66° 2e%° toye L L 16
195 ° LT 2R 9¢L® 946° 966° [T 19° £19° cgg* 965 ° 666° [Py 2un Cone C &
T9C° 168° T5€° 9jg° (3134 £65° 68° 2739 229° s k65 * &EG* (333 2%h e
19¢° 113 g2a" EY L 465° 999 €6° gta* 629 £2¢° 865° €6 G* €65° 665° 8 90°
t19¢° 3p¢e 1% 264 * 5095 £19° 19° HL R 229° 22¢° 5£9° €ES® €ECe 566° € I
22y 92¢° 184 21%° £8%° 8p0* 29° #se° 529° erce 5£9° ef Qe 665° 419 L
22%° 958 £6¢° LI £o8 464 ° Jo- gge* 8£q°* 929° 5§9° agge 9§90 [T
229° 1ie° T ¥ oy 954 113 oro° 1%9° o9£g fG b P 9£9 ¢ 4- 0s°
22%° 1I8° £€6* £€S° £o8* GEqe 15° v15° €£9° €£9° 249" 6£9° {9~ 9£9 * [
gENe 548 °es"* 42s° a£9° X3 15° *N . 9fGe 4£9° 149° ivae 1%9° 9f9* 9¢9 G
3 92y° a9g5” £es° »EG° 949° s64” ..~ . 955" £S5 i%9° 299° 1%9° 959 ¢
oecne (1334 [T e°es* a9 £co° N¥ge e 86* 95G* 2%5° 199° 449 2%9° 1%9° ae G2°
ofe” P68 mmm- T334 8§9° GEa° »29° 24%° acG* 9nG* G 199 £99° 199° .m
- gy €J5° 665"* 929° gcoe 9i9° 09 g82° 586G * f 265° 299° 295 <y
oy 298¢ £45° 61€° 979° 3E9° 299° I69° op2* Inge 166° 1€6° ivn* n
P Ghy* 286° Jeée 949° 464 202° eZ9° 992° ey2° 166° 165°* I13d co- 08°
oy 288° 295° £9¢c° 929° 2£9° 51L° 918° e0z° (3744 £66° 45%° P56 955 ° s 8°t
564° €85° 2809° $€9° £69° gtZ® LI 682° p2i® ¢ L 166° 9GS 946 ot
925" 29s° [ 3 169° 54e° 212° €22° 684° gt2" FId 8L 8gse 246° 925s FA
9if° TIN® 209° 169° o«s. 22 z221° 6vZ® 162° 4 8gz2* [ 3V 956 ° s
CY L [ LA 23 160" I32° 224° I8L° YL [ LY R [T 7hd g4 [ 174 [1 7 - B°
9jc* 4EC° [ILR [T T34 8" dm . *nkc 292° 6Cs® 241" YL YL GEl"® [ 1Y ) 4
b8 1L €28 " 494 ° 516° 222° LY L 298¢ gci® € 2ii* 241" IEvEd Sfl* [ 3]
6EY° I98° (33 £Sa° STG* (Y1 282° 297° 0L 222° 2&d° £212° [T P8 [4
656° 9g4* ofG* 494 ° sl€° F Y14 (3 292° 344° 24" FY VA ¢ €£24° Se- DG°
6sY* [T} 8a5* T25° 5I5° 82%° . 266° YA i 241 $de° £iL* (1]
96e* gy 195* 286° 8219° ees” GG £66° 9I5* A\ YL “92° “g £il° £22° 5%
96e° 88s° gshee 809 8g9° 0€S” 95 26%° 916° ¥8s° YL Al £24° u
959° 81c° 58 ° m-m. 428 £69° 682° £66° 9j5* 985" . MY MY 8g2e LT €y ¢2°
95y° 616° T 66 929° 9¢5¢* 3z° 612° el6* 585° 3} LTYL 1M yel* T
29 035° o9 £28° oY f6e° 824° 92/7° e 205° A4 109° "l 7 €y
29" 285° e9s 549° 378 £2° ¥32° L1 96 ” 596° € 109° g° “ws° M
284 P+ & 4 £29° ets* 182° %z 9z1° 954° §97° ] 129 * 9 109 Cy- ud*
Zawe g° 166° £€09° H 71 &FL" 952° £91° 95l 291° 9 109° g 209° 209° 0 s*
§* [$¢ A4 (13 N 137 &d “nhn 192 694" iyl 594 1 49l ° Qe 289° 209 (1]
165 259° £€4° €z" 967° mh&o 62° 194° M-y 2 §2° 209° 2p0° <Y
£33 hd [3 ¥ A4 2628° 022° 92° i164° 200° “esL® i €gz° 209° [J
92 P Y R w64 €4° [ LT *q.. . L0e° “@l® YL €0 (T G4« £0°
a9y 282° 422° X T4 ' 13 200° 220° 84° (YL G692° [1] T
[ ] A ¢ £24° 892° 119° [TAd 29" “- T1784 1 YA (1]
s e £8l° 1318° e 22e° F2ar MM“- 0
2 [ 149 119° [ T1M 220° £29° . [ 2 T
| L 829° [ 8¢ ° £28° £Ze"* [ 13 =
"5 oses  § e gzee Fad
st e ? ‘ by 1 v &
. Y L] - -
: 0% i "ge - s
$2° LT3 Ad <Y
[ A ote [ Ml
L] -
¥ [T e0°*s c*D
(1N 20 Ind A
L]
i & [ n
v

85°3=¥ S
* =

=% V9IS 5 o

=N ¥MNIIS

L S me o st e




K=1.58

SI6MA K= o5

SISNA =

5

1

1.08 1068 2.8

L)

< 1) 1.8

«25 1] «58

05 -08 .16

 t4

e

D B8 B

M)A Ay (I A N NN R RN A

PPAPRPRRERAR R Aok

B L IMMNMN NN YO
NNNANNN NN NN N o od ot ot

39y

ebesnsatostnsces

NRABMIM SRS
Nﬂlﬂl*?ﬂ‘.

INGINLIAN AMM-INM B M

2 @Ma o»
NS Piutd 8 Phs b B8 PR AN LN

3 I IO
seeesctassissesns

PAPNOSL D :-D-va‘-u&-o

CL 1]
P svessanctosrve

AN ST OV I SN e

) v N O

.
*
.

LT e b T

03.'0. MO0 O NA A AB
Y AR AN AN S DD et WD

R3RSRsdecddTINe

S gt (VAL SN Ay
AR ASRAIN S e

P DN RR SN Bt
P LA e i

behE ottt Dhe ]

eesessseesron

du L e d
™ et 0 B M BN DD o

- -
B D INTODOH B PNN DN

NANLM S VL L VABN DS

O PN I "l**-“
T N e e) PR

omnomuoaovaonn L]
& SN SMAIMAAE M. RA

asearsecsssrtene

QH.HU\-‘NuIU\N‘Qlu\U\
Y I Y]

Tase 0

PRPRY ANCCBD OB -NALWN
DN RGIVBVRIVG IS

s ee0rs e sannsan

SPRNGP AP OSSN NS
AT W DI 330 2938

~anh gt T et b )

o L F AL (mtdng B
» l"l N PN ﬂds’-g

veyesvsves

P o it ve i

TP Pt e ]
RONRS TN SHONNLA SRS

WA FIA A ol 0 B B ol ot B S
SBENNSIN o # 7 BB

ses

A LT L DL T
WhBAN R ALN B80S NE 2

e sy et veseean

WD aPpnME N
DADIDS

ERS3IIGEARINDOS
L]

i £ B SN S SAURNM
MASS Dt IDI DA H1I IW

m.- a7ad pNee AN 88

Sssssscenserreuy

BN Y NS

-y NP PR RN 98

TIITRAARLLL033%

c-c-lunonol.oo.n

a'ﬁ.mn-a-lo g nn y
L 1Ll -

YEUERIIRANEAZ2 43

L L)
secsusssssasntEs

BARR O BN A iy
ooo-nmmmmmwmmq Ao

Seravegtsesas .

bt O @ MW B n.lu\.
£ S SMMEMMa NI S B

DO N A Y

’Nm&n..m. M e

= 0855585800543

NP NIRRT

Py LRt g0y

R PO i ]

a e
Cesseseasssrasns

L N L N e
WBOGONIOIINRTID DS
(]

e0ssevetetott e

e

AR 8 550 Bl
RRATRA Zaodas
. [ NN NN}

90 OB A0 04 gt 4 4l B P B (R 1D W) O
~~~~=s~ocoto¢03

B8 L LAMMPIN N :::0
L5502 b byt
Tevecssepr e

& 88 8PN AR o

0000024442535 &

hhhhlhsmmﬁ*,ﬂ-ﬂ o
WIAAINNIDNAN S 2 & 2 MAv A

e
n.onan.ln.-n.ln-

es et osetosenssen

o»
hl\hhhhhh'-’ JJ@&JJ

JJJ"""H"NNRJNNNNN
ol ot ™ ol o £

ND B it wth AP NG

QA TANMN MM AP BN
sLEM AN A B iy

R xx

h~~~$-l\v\mmn‘v~m-::ﬂ
N N

S8000a0084482830

hhkl-$q\.amnﬂu\10=udo
hese

LAY 2™Mm M

*re
8 &
-

A »
ARy e A At IGO:
.

VS ABIN D ASINBINTIA D ARy
» lﬂ‘-" 2MP s PO
L}

W -
o L] L]
L] .

-

2«0 S.88

L N N R N N

m.mamom.m- A@ NN
f <.' ﬁ." LT Y 11

a W o -]
3 ~ " o
. . . .
2 -
"
L]
~N

atacssrenannonas

WNWACUNPANR YAy Aep- Ay
# ATE e PR e

" 14 4
~ » o
. . .

-

3.0 C.08

84

Lal T 2LIE)
R X

\mh LN L L L
238322:1983323.2382

ry L3N lcrst\ﬂu

- aserseasersranse

WAPRANEAR PP PURAA
OIMARICI IS ke M

v"l*h.f\nf*ﬂh Ty ET NN

©3-3Le. 101 3.3 3
pe? 30 ,'mlnu.: RETE TR
CesrsesIRs e

WNINBANNRL . r 28 vy
HBOID 3 P 3D I D
TI0M 2BITIN@AARD 3703
1asser s et

W@ R TIA TAM Aa A ey
S eny e Ty PRI -
] ) ' '

- w - N

L] ~ o

. . . .

a -

)

.

»

MSLTINNIN IOAINIE

.BD.G.’;QQQHR’H"
et te Jartio B B

..0!.0!‘!'!.'0.-

ol Satade i do O Ll Ll L L T3
@00 e L &
¥ sncdﬁanannanuoa
estynsceorenrren

MY~ A@NEIDIICPTIOS
ABSU6 JuSoao3e
PMABB IO B A NIGHE D

LI R S R IR R ]

BN NERS e Yy

FID DI IO O T Iep eI WY
Rt a2 30
s Ba.naPn
ervsressevtunrte

DI I WG IS IDIIW
AR RID IS I IO DB D
AV ITIICIVVLILYAVO
P N N T )

D R el A ]
2 PTP P™S s e v
+ ] ' v

- " - e

= - " -

. . . .

@ -

(2]

[

~




“wPOB®H NN S
1 NN M AN N N

....Ogﬂl......lli

LHBNNRDNNB DN,

2=
N

g3ssesinn =83

08 vt b

7
L]

DAL LN
Qﬁ.z
etesssnssssntoee

S &
ol B D )

gm

3&

33

CRNOL LS IBORSRVIN NNNNAINA .20 02MMIM
se®srsovevevene e

SYTAVIIVTITINNNON FITTC 220NN L85K

a
03
N

§92° 292" 242°* 842° 692° @2 92° 9L2° cJ2* c42° 222° hnw. 242° 442° "%
[ Y 4d 218° 242° hig*® 992 $62° 952° L Y ¥ &4 [ T T8 292° Fyy 4 12° 242° 242" £8
L Fi L5 2ee° 9dc°* 6l2° iee° 942° 242" 2" 9°ue* 422° 222° 242° 242° [ ]
2° O“Mo N“Mo 9e2°* 292+ 962° 922° N22° £22° P T N 222° 122° 442° %%N- wco [ Tl §
£92° 1] . L] - NJM. b L [ 31 3 ““Mo u“Ma g9g” ESE"”® 99¢ * 99¢* OOH" m“ [
13 &d L1194 "t 1 $1 [.L ;3 (1. 8 e £9¢° S9¢* 998 ° 99¢ * 96¢° og9¢ 99 (1]
fef° £9f° [ o B Mm » [ 4 154 69¢° 9f ¢ £9¢° 99¢ ¢ 29 °* 99t * )of° 0“%. 99¢ * [ ]
G fp Be M oBEOBE By Br Be @2 B sk 8B g5 L. o
MMM. LT3 34 99f ¢ Mhmn | 784 [ 3 ; B L5 1 & 99f° [ 119 6ot 16€* [ 33 Nsnn Non“ (2]
bt ‘MM. “MM. m&m. ﬁ Mc L 13 o M“M. hinn 3 nn ann ) 4 n & u NOnc W’M. ] .
e T W HE b onb bR oGel oae SR HED MG ddr BED oo e
Nnnn n#nn ﬂhn“ Ohn“ N.ﬂn minu nmnu OOHH Ganu OOM“ OQON “Mu ““Nn “aﬂn wo
up o®p i B de B pRoRp s DR e oWy oW B
< 1 | 3.1 % 94 T6L°* 99¢° (3 1 B 46E° 26¢° 20%° 104° [1 4 2 (13 509° S08* [ ]
. . 92%° [ { 66L° §° 26¢£° [ 0 s . SN * ] [ L 0 508° SY
mm- “MM. Oh”o “o . 19¢%° Mﬂno hmnq (13 &4 "ﬁlo M“M- [ 4. 2 113 macn mbﬂu [ ]
s ogees G ME b G gen ant g G St 3D - o
924 954 ZiN 989 aec  emse flee sla e e o235 925°  926° S
[¥i [ 21 54 248 998 ° 64" 9%s° 1 $34 [3 534 [ 3 {34 ) ¥4 34 928°* 928 926 []
L { B [ T3 I 24%° 028°* L4 LA (Y L0 b4 £34 [ & L34 I15° 915 ° 925° 926° 926° 6%~ 06°*
{ 3.4 934 ° 66%° M’ . f£is° Mdmo s 995 ° 46 °® 645 ° 686° [ 33 34 £55° 656° (1
9FS8° . 56%° 15 826 * [ X 34 5 ° 29%° 166° £68° €5%"° [ 313 996° .Omu (4]
[ 3 " [ 334 t16° 626° 9£5° 9MWE* [ 325 256°* 45° 665° [ 1% 99¢° 995 [
T MY sk Rt me B He & HE s e ko 6 e L s
4
Ay g me Sl A ko TR TR O 1 R 11 R 11 O T S
Zwe  9se e8Se  61&r  IfSc  9fSe 855 195 95 T25° 31§ VIS®  3i&c  Ge- 85°e 8l
| L2 hd L A4 94 © QL %* [ 4 24 L. 3 M F{l M E6n* %06° 405° 496° 435 ° [ 1]
s B 3 3 onE e i s ML W nE g hE
m&n- .QM. malo 99%°* 994 £9%° £6%° 464° 64 495 ° 405° a05° L T g9~ 089°T v
£96° OMQ. 296° 166 [-1.3 M ﬂ.‘o “ﬂwo $£9° ogg* 499 ° h&@u Qomn nlOn (173 a0
gy B @ Mi B R i3 a1 el 0B 4 R dm B
[ 1 24 0“00 | 2 13 [ 134 L 13 109° [ T 2 4€9° 9£9* 299° 4%9° 949 ° 99 ° 9= @§5°
oga e L2 {34 899° Mu‘o 929° L1230 99" 249 89 199° ns* 1998° 499 ° (13
99 L TX 3% [ 1 L34 i9° €9 449° €99° 429° L-7{ A 1909° 99 409° 209 ° ey
[ 1 £ 34 fec° 209° £419° 99 * 949 ° $99° 49 449~ 1099° 99° 183° 289° ]
265" NNM. [ 1L & 4i8° [ 14,34 [ & M 999° £f19° [ Y1 34 199° » 9° 499" 199° G- €2°
6% §28° TIS®  §28°  S£9°  gwnae 188 <99 9: gez*  Bez°  Bolc BB 086
IO LR | I R 3 g3 O B oM B W 8
688 ° Mnmo 119 hmoo 449 459° 2e9° 999° £99°* [ {78 B82° 002° 504° - ([2°p S°
§ ¢ §® % [ 3 A I16°* 916° gge* 496° 9fs° 2% ° 2%5° 295" 2us " [ 1]
““Jc MMD. MOO. ”m . 69s° 216" [ 1 ££S6° ofs* 286 ° momn Nlmn N#m“ £y
Iec gi: S F Bl e gelc g M dEr o nie der omd b
L3 I£%° $99° Gm . 3E9° (4.5 829" ~29° [ Y 20 108° MMOH mo" naw“ naOH te
Wi wis i s aec de wa we e We gl fb D E3T 6
A { T OHMQ $589° 29° *n@. e [ T4 54 mec 649° T789° £69° mm- nman n&On wta | T34
238° [I1 3 [ 13 3d &9 9 [ L M [} 744 5y [ 3 754 124° [V B ~¢4° N2 wel [ 3
42%° 198" 9%9° 559 ° £29° 4¢9° | 1 ¥ 5 4%2° 634° 224° as® 8£2° L1 7 Bl L T8 [ ]
k{32 [ 7354 s M gc9e 929° 299° [ 1 ¥ & 4%2° 024° 224° L3 7 I L2 ¥ & a82° [ 17 84 | }
4924 ° 99S%° 9£9° 559° c29* 509° | 1 ¥ 34 812° 632" 224° L3 7 B 68il° 8¢ ° L1784 €9 §2°
2% * MMM. §9° $99° te9 - £69° £24 222° b ¥4 L1 75 [ &7 B4 [ LT & aNge 9% ° [ 13
Wi & 1 B e R e da B S hit RE o e o
2£%°* S96° 059° hmO- 999° 1%98° €2i° wZ2° [ 724 wﬂsn [ LT L 2754 [ 1734 [ A 78 59~ D8°8 &°9
Ina A n
| | A | L% [ A ¢ [ ] 44 s | ¥rAd [ B [ A Ad s2° [ 3 &4 [} &4 [ Rd [1 A 20° €
[ A " 3° v

s 1=y 2° =N wM91%s T =M ¥NIIS




R=1.50

SICMA x= .8

w= 3

1.8

3

1.08 1.68 2.8

L]

1..

«05 -98 18 - 18 «25 ] ] 50

62

a

[ 4.)

By B

NIRRT

dsessns

WA P AN S Sw -
gm-ﬂﬂﬁ'”SSK

ER AR A R A
(AR X RN N NN NRNNENN]

#

SYSLATINRNINDLES

L LA
VL8 Yy O
Cdsssastsesengsag

FRIRTJL0 1S

ON‘
\hn

d NN

pRENRPRE

o viin S GN DNE B NN S
o \J ot ol 2N ol .-ﬂ o)

s by

LR L

$A2zszses anere
N:':N mnﬂﬂdddd

-. “w“‘wll

33338ssausa3ass 2

ygugesyssnsys oLy

-‘--NNw

AR

Ill‘l...l‘ll.ll

R ON.:===.
B e e e e et ]

SxtmeroaLasaes

sestevosenernsse

fagumacstaase

RINIIRIITIANLS

b R Ly D e
Bt A debad
u--.o-o-cocol.l-

z.;zgmgmnmu\uuwu
3 SE004288

— Qr‘o-hm«coo-\w

> 8"
et
.o-.n.co-- see

2423X202322233234

ARk SNt an e

”.ﬂ.z“ Fanind 4 -n:

esE0dt et

) ot O v ol T vy wid b
-d ...!:“.'..On.g

e PRGNEDDHONS

. - »e .0

.a .: --:avn.nsuwm

N.’b“:sﬂﬁhﬂ OUN\‘

2a22849snnsevan

s6desvsascsanen

32 3%a3ssseesciing

gagne-gunsogsens

VNG B SN TGN
~ouggn=g-~u¢hn

283T358310283733

e L T
by

RIRTARNSLILSHas

ARR 2322500 2mRaR

o822 ensnmen
3-3 S -3 3

WinARA WA “Oomnn
SUNNeRe SSBVIE

PoPREON NP Rt

¢emsadosttosnese

T

BYSHARRESSE AT

EoEERREE R o

ame .8 ‘d'ﬁdﬂﬂl.‘ﬁ#
TNt bt ol Nt vl ]

L

ke
LA EREEN AN NN RENENNER]

fatutabe § £ & SPNBNN
SEENSfssEgRsREEE

Q ~Ii..==
NN nNaNN
s9peses

S

P

‘x-_:

i 0.8 28 SRARMAR MR
e

NNNNNNNNNMN-I
o-ooo-no--u-u

e

it 8 8 EMAAA SN D
po hod- -] -

L aevbrt s B EH)

et et

L e

sesssessenesssns

fag3sessdssnnay

UN‘O
Lol Ll 0]
oloo'oooooooaoon

sy

3388 SEEdIaNzISII3

FEPERELRERTELILL

t90000s00s0c00 0t

“amw‘“‘.ﬂﬂﬂﬂ

...I...‘llll.l'.

toendtesaue e Sse
DO A e s

- e 9
“\I.'..

.a-ﬂ.s-ﬂ-- -e

3233
L .C....m--

L0928 2848880

3.4
iig

r oif 282 208 ¥
[] ) ]

= & 2 =

-. L] * J

-

o

s 2% onf ohe o0
1 ] '

- -

s & & 3

. . - .

- -

w

L

~

* osme 301 20 2
" ’ '

w - -

~ ("] -

L] . 3

30 85.88

86

244 = “SOw.38
!‘Q‘ - 9D ION IS J.-.I
Lol 1 -]

st etetreysensepee UQ..Q.‘I..OII.II

r o VO INDABNrTADAEG Ny

¢ 40 "f S7E 2% & SRS SB8 20 28
L] + (] 4 [} ]

- w L J - - i~ L] -

- ~N w - - ~ [, -

4 - . . L4 . . .

L J - < -

L] -

3 X




=158

SIGNA X=8.0

) §

SIsNA n=

240

1.0

5

o1

1.08 1.60 28

obl

1.8

«28

25 ool +«50

«18 18

«85 -

82

I

MR PRP PR M. b ) ) M)

3333025539592 022

PR A MMM N NN PO PP

AamARsRERE YUY

NLANDNQ PN IO S B
NN o vt st N D SN .0 SN
‘ll‘lﬂ‘lﬂl“ﬂﬂﬂn
IR R RN Y RN XY

'd\gm ll03323§ g

33333:""&33&335‘3
it & 4 it 2¢

WP G B BBPNVAMBBM N
\ﬂal.v.lﬁ\ﬂl.tﬂ- ."’ﬂlﬂz-o

UNUIMAUMA WNSLE L
sssvesnsnrnsescse

‘e dN N Ly
e ne e S R

nnnﬁwNnum.oo.hno
DB BN S B BINNANS S 2

969 %00 b0 8B ss o

M intate B BB Y L LNAS N
mmmmsso‘nn«um-oa
DHO S B BB BEBANIAN
eeveseespnterter

PRPan mmmiso-
it S & -
[N N RN N NN NN NN N NN N

"
bepo bk perttmtabutat et FHH
BOIOBIIBANNAY £ 50
S 600 R00QGCGOONRRRSS,

:mlt:*'ltlmous.
ot od vt el 3D MEIDA A A b ) DD
@B HDBBBRAMMAANS » 2P
[ A NN NN RRENENNENNENHN]

mm!mnnnn-n L o LalallY]
o B fie e A DD BN I A cat ot wst wd
WD DD GBS 010D B NAIN
00008 B gR0s0ap

mgmm L 4

A P s P, 3 W) V)9 W) ol ol ol ot
O DB D OO0 DUNNN
sbtecsyves

335333538 RRR00NE

nd....orOa'OOhs
nnwsg OB MRt
GOOOO F O R X

900080 s aes

NONDABNONE AP A L N1 T, \rm
f e 202 oof Y f "f K4 ] omf F L
3 w o - [Ty - -

- o~ [T, (] o ~N 7.3 L J

[J L] L] Ll 9 . [ ] .

[ - - -

- "

. -

[

87

mePOrINIPPCaDS®

43332332288#2358

I RN N NN N NN N NN NN

Tt i b £ et
.e

;;.:.;l.....(

S
-ﬂzsaﬂngzdﬁ.*ﬂ 3

PO G al Sl Ll
0000000000

R

Iy P ~ PPy,
R ToTNIntdntteene
PRy rry Frr eyt
[ A EENNENENRENENNNNN)

TN SITIOITEIS &
333353255588
L N ] .I‘...l.....l

AN NP DR, R D) M) 09
nuqaoaa LS.t 1]
WRNNRLA & & 2 PN
[ NN N NNNENNENEN N NN NI

~~~~nnnnouhonno
tlod ot 00D DO sh.ga
nmmmmmnmooocﬂ
I NN RN NN NN NN NI

mamam.momnm-muoo
f *0 o OOO Of r

1.0 9.80
«Z5
«53
1. 38

——

PRPOPINN DA P AN
ssusuhsuaaoonnnn
NN

.

AU LSRN BON DD LD
PROVR AP NIDOON LN
NNNNNNAANANNA NN
seesassasasrvse

ghseyauoaSnaTs
(5 L MDA BN N NN
L BN N N ] L ] o e e

pasnesesssecaces
HHQRSEQQQQNNNN
P B Qgaentansn

PEPLNBNT € ~NDBHINNNS
:‘aﬂnzﬂNdNa QOm

BEINRS Tu B can S
M) M N AN
eS80 0boaon

W mNM"‘.ﬂ*N‘I
z A SN W D A E SN

nq D U 00 U ) PR v e B NI NI AN P

sseceasvesRVsSPIOS

vt vt v WA DU A
RRRRee Vo2 Sa
L Ry
IR R RN NI N N NN N NN NN ]
M Dot 9%
mmmm¢a33=~~~003a
9 )y NN
990808 sobanton s
:aa:.m‘at::o-‘sN
nnnn#“ nnnN~~g
A E N NENNNENENNENNENEHN]

RERRIT eSS S

O..'.l....l..l..

BODDDIDWrivivied § 0 & &
namgmmmmn Ml O O
L W) YR M AN VN
060 8 88 P00 et e
OOOO...-«---::I‘
WVRUAINAN A MM S B 0.0
esssussescotveoe
f2asesaroazassss
ﬂnnﬂnﬂﬂﬂﬂﬂﬂ tNN‘
2080 Qg0 B Qe 00 e s
L

[T T

ettt iy
£ S ettt bt 4 1Y
L) s ae

mnmom.m.mon-momn
SRy 208 202 O
| ]

1% 0eob
«2

5

1.8




»

z.'

| -
: .
] -,
2
) L)
: I
| L
|
f
5 “
t 7
E o
. ;Q
w
l - w
.
"W
T
-
L 4
]
L)
w
-t
<

1.68 2.0

1.80

«60

»53 58 1.8

28

25 ol 58

19 18

[ .

82

[ LT

DO OO & &SN my My
--.e.."-“m'@NNNN
N AN ot ol o

nnnnnnnnnngguggg

2

N
Sesespronssve e

P LR LM BNYNIDD - EM
BNEASA) 3 Metmd § 00

'Q

NS DR O o
SN SN £ o D

h‘h‘huh":h ’-

AT PPIPRI G S0 DS DS

KX}

sesss s

o e L)

2PN LARIIINRT

NINASINRTARNICLS

SRISIEIIAINIIT

sevsquconson

Lale el nd
4B B vl b B

oty el €D ot i 0D i Ay ot B sy ot
now»

»
.e R RN X

AR P B S ai N e S PRP Nl . ] AR - She et N
.\l“ W ol P o NHAN AR B NNNQGM’S* ‘-m.’.‘:o‘:ﬂghau =
IR R TR RN NN RN B AN sesens0onts scatbEBRILS Bee 9rs0 s sescto s

WO & &8 G LA BB

A S R e daad

sssscssrasgazssy

NeN O“nﬂd"‘lll\ *
Iupdeuamne

-
N AN RA AN VWA
252eEsitntass
sSeEBVISAaPEOORLIOIELNSY

oA vt B 9P il P § 0 B
INRA SR ANS SN P SMPSH

sessrgnee

RIFERAIRSSITIT

foiiber b hbt Tyamiei Tod

BPIRYr N Pt -
OU\O O'ﬁl‘:"ﬂ Lo

P an g P o e P o) D D NN ANR
- e~ 88 —

k. tad
setaBogosne

..---..--.,-...-:;:

WA A PRSI L Nl £ A S
R

Senssevsgens s

-u-q.nnuuouama,
uNd’.de.“.l‘h

AN N N N ot bt R o o oot o
(FEEEE RN NN NENNNN]

EEERLY P s

LR R I A

SespIInrIININIRY

evQlesstsnsnntae

N“h.ﬁ“hm‘
omtncaonomcn3“3~

2:3333338!!3t*=t

R R R N

‘2' gz:ﬂﬂ;ﬁdd“aug

SsBa83334533302y

-
XX rkr

0te SNIeuESsase s

LI4BNE 99988 SMmINM

SN=SSISCALARIARS SROSIATABRTXEILL $38IVIIVIIITANAG 4883428228480002
:.'l. easte v L] LN N NN N . (AR NN RNN) b LN

lhlawu\n 1 A sMsy
d3ssusstagaiss

83833328 AR e

,-pgﬂiiiiamgg

Lapal g alal aalal 4 0*'----

-4 ﬁﬂd.':NNO
L ¢ ———

iz:xz

(XX

Y P I C oL et

NNNND...":“:::

NNNWNMM--‘«-Q-‘-G—-
[ EE N R NN EN]

Asi3snsegnuansst

ey ey

OB IBNEMACI D IR A

El ]
esscssvssetosre v

BARBAN AT & P

NN N 428800

- Tt
d..._;h«i—n.‘-.au:-
adsebbontasnsay

: 1-'. "y \VNNN...u*"* ~~~
Ses s OO pr e bt G0 e S BdsR OB AIBNSS
» WPy
b3 m!f off ang 4~ 2 Lt 4 "'f oy v
- " [.d - - " - -
N * 3 - ~ w -
. - L] . o . L] L4
- - - -
- »
. .
~ ~

WIS QO Ak RBRM

tSISGt‘ eseddINS

-
&
-

3

St 0,80

B8

Sesentessters e

. e L L L R e
BI0:4R002538BEDS

» snsesugetvecden

3 ed
b i et

AN BNO-NBNE Ny pry
a4 2PE SNP SHPY o+
1 . ' [}

- " @ ~

- ~ '3 -

. . .

- -

»

3

2

b
»
-}
,d

Sed 8.88
.
| P




o2 R=Z« 08

SIGNA X=

SIcnA s 3

2ol

1.8

.sn

S

1.0 1.686 2.8

oWt

1.6

o208

23 obd 58

=19

o83 -8 «38

Y 14

[ L

soEstsstsatanses
N NNNE3330 00
L B B B B B BN BN BN BN BN B BE BN N

ot sdPulfe DN NP PP w4 D 8B DD
RRAR BN Bl STV 09N
Pt s e s e P o B P B & & & 9
e0sesscetsvtoc e

AN!RM
‘C Bl wity
[ T LT Y
ee 0

mmmmnnduaaoommmm
ol ool o oul 94 ol vl NRARNROR
PARPNONRDQGVONNMA
a0 eseabstesbe gy

NANSPOINS AN BAN AR
U ol ol

PEP et b e
[ R NN NN N NNN NN NNNN]

PN A vl Bt § PN AW
VINIM ) NM PN win N B ND Y
APRRARAPIAP RN OSSO
eassssenescss b

et vdhe P B e (NN NN O

RIORS 3$$3$33$$$2

T Qe oe0buboeasese

Po @ NN v
@ vt NN et
LLL LY XL L4
sessenee

«76d
-;62
7
o Thb
o751
«Th8
o708

MmN e SR lﬂm»“N-ﬂN

2 NIAP NPD NOY P

momomn-m.n.v
"escasetsove

(L0 NN MMM Ay A I
m::ﬂdn.oﬂzhhb

ssanyEma

sSeesrP e

omohongmhouh.aca
0003‘0 *HnnnNMNM
PARARPRR ARRR R R A
LI N BN N DR BN BN B BN BN N BN BN I NN ]

-
PRORRARRR ARARP D .0.08
A E R RN RN NN RN

BN BN LD PN DNPRAD
"ot et 40 ol DO IV O BN
MRRRRRAPRARRRS 0.0 9
PO RRO OGSO ge

PR PN DS B S PER
ool ol 1\ vt nd ’-QH L
MRR ',\‘Q: PRR-Oh
scsssvesnasese

onanomn-nuodama~
AN vl et ot D@
LI BT Tt mannsxnw
90 80 BSSQEPPON O

mmammmmm:o»:ooof

PP o
0O PO OSPERIPIIISERNS

EE T T MY L E O ]
OOJ."J-’{*
[}

- ) - @

= ~ W +

Ll L L]

- -

E

[

(-]

AU ] L2842
AAYFSANYRFRRIIIZ

wmmmnnnn.ﬂu\mmo o €D FD

NN AWM M N N PRRP

3333AYBIANRR5553

e wo P QOO PLQO

O...:'JONhNNNN
FOCPHEN D OO0 'O s
ot s B T iy

L] LN 4 L)

-OOCONNm'Oth..‘
NE T NP h.hhn.g

\\N W o B B B P P LA

Cecseccnssrevesese

nmnuoomun«dHOQOQ
may ‘gdﬁdﬁ.\

o By B o, 19 0% 19 A €35 B3 4D S 1N AR A
b P B R P e 4o
[}

AINIALA) A AR
L L L L QQOOQQMNNN
A X EREE NN ENE RSN

AR UN D 0000 /A N - A LA od A oied
N~g~w~~mduunnnnn
PRARAPR PR ARG M
LI BN BB B BN B BB BN BN BN )

fooEmnnnesaIyse
-

AR RS AR
488 a0 Q080 tsandesa

ADNBADND NBRDBND A
> 2P T HBp oA
1 .

~ [Tyl 4 o

- ~ - 'y

[ L] L]

]

w

[]

ss&&am!ommmmmoop

AARAMA AR -2 S & S
LR B B B BN B N B

Qe 0‘.~dd=
nnn-ua '

NNt
33833352305 1aR32

LA R N RN NEN NN

d&ﬂ“hﬂ” Dl i
O‘OO AN AAG R
g 0889 J M M
se s Ssagsssopee

Fr RN R
2520008130520
I A NN N NNENNENENNN]

Sttt L T ¥ 3 §
B0 OB - B
sescevere

OQ‘.H%‘”AW’OQ ‘
Nhhhhﬁhhtﬁlﬁ ll\lh L]

OB 9D 08 0™ & oy
veses v

L N

NNNN-!HQM".."\”“
P 00y 003 0 RN M) NI~ °

LA LT Ll o .NA
®eeevoervetecesun

Poo bt . B, 9) 19303 19 0 6D KD D ) § M) 0)
'hn—onnm-vu NPRPP
DOVVIPVHE BB SR NN
a0 Qe '

mamnmmmomom.m-ng

E I LY A LY ¥
] L] ] L]
w L4 (-4

~~ L, w

. » .

-

1.0 0.8

PHAND ADA DN BN NS A
L 4 GO.D‘F.Jf 20

«25
« 50
1e 58

1¢> 0e84




axZ2.8d

&= o2

A

1

»ibwa 4

2.8

1.8

-5

5]

.1

) ————am e

1.80 1.68 290

.8

o8

.28

«25 «48 «58

.18 .18

o3 .

b

.

re

» MO..“NN&&"

seee teebaase

24n

" b Pt P maa mv«s-a'ao O ot
0 v Poll it 0 DA .".'.n.."' QAP vryD
LN ) seésebavese Sse v dass LR N N

428222380C0%

alu."ﬁ!?!“"‘“"

Vet @ 80 =t DDA S DRYA A

v. B EAD AN A @ B i
B WA 4wt it SV

Renaazann

I
- et

33| TaLNI AT 22

ANNE  ARAIA. U] BB ‘\‘ & PO P ® O IPIAAIAN DN P et B & N oy
o ==§'13 AT ARSANAAS SHAMANAAR SO INE S5 S SR B o iaw & =
+H

LR LN RN NN N L] IEE N R R NI '.....‘ L RN NN NN N ] e €8s S udots [ XN N}

‘OOMOUONN‘-“A-
43 D B o B

= mnwwmuuu o

) Ay =Y ary M) 19} ) M) 09} V) V) b o ot 0
b gt

hhhhi“‘tﬂlﬁ:&hh
sSes8ase

%Dﬂ-ﬂ!hﬂm .O‘lll
B 8 S BRI SR D o

s8seetetsve

fingrmnnau

S3a3ssusesasangs
=1 Lt

e0cesocsonre

DN e N 0 W Aot B s 08D

VOASAONRG S B LGN
-:!-.md.hh- A ILRN

08 N8 & BNPNG
LT LA R T T

n O4p
%

N (il £ M) ot WO
OO Aot
.

SnPleagtav eIV

,;nx N:MN PLYY Gl
4 "‘ AR,

233332 AR02 22528

s’n-nm.‘ b A RS
NN NNy o N O W o @
-

WD 2 & 8 YNNA
-t A A i

N : 31

K Hacrb b bt b et

DRSNS §DANPRA DA

oy

@0 eo o gss gy ey

N O AR A ot out b ST R D)
» et

PAAN T L2BNVOARS DARS
e sﬂ:n ..Qs-wlwu

Lo AT &4 F‘:'Q."'Cq‘.

£ BIRRBAR 23088

- Ahge
[T APaEraa ah e

12293223733¢227

(AR RERERFTEE RN X

Csesceatacsuesn e

ninn LTt

YIRS TS e vt O out ws s PV Y R
PRI NeNORCBUn IIC
»

« -
eArAs s

[V L LRI L LY 1L ot T

fonaldBeanaR=RE
ssssen cresnn

WA A
--nnuane-.

AR N R DR IR R RS
oon.!.'.o..:-«-.«-

¢no.‘.-o‘cq.|--|

ARSR S orer
2IPWPINP GG O meaes

bt Lt ey b bt ¥
LI ] -

”:0“" NN OO S
bbb AR 1Y 1 5
EREEEERE NN TR YR RN

SRRERRRKITAINLZZR

NN NN 2.0 2 &
VNNV I D9 D

FE L ET T LY L EREY 1T
L3 3% Sl 1°udﬁ'.\)ﬂ’w
282303 i
o-oc.--.-.-.o.--

PSP IV ISBU S P V2
3PP 35330 V.- 3 I

Cesesesneneranee

LR AL IAIN RAMA ARG AIAITLTAD ‘B NORTAR
4 BTy et e*s 2t* 2 Ty oo s0rs 2%
' . ' * 1 [ * .

o - - > - - - -

= ~ - » - b s -

. . . ) . . .

=] - - -

-4 P

0 .

L ~

AN RN RN TN W NN NN

anm‘--ﬁ’l\-.n-a-n-u
l 1 R B

25

T 2

3.8 8. 33

-w
[EX NN TN ERNRENEN NN

)
-

.
o
-

[
L

P p-os Be.
veves s e et

NS AD AT P B Rafon S s o
L, 2P 2%a 24 o>
. . L]

s

L
>
.

%7 Gebew




D e i s )

SIGHA K= .5 R=2.08

1

SiGNA »

z.'

«58

.5

ol

1.0 160 2.0

ohl

1.0

28

25 bl «58

Il.

«85 « 08 10

82

(LY

38 BRRRR

«699
«699
«698
«890
«b98
«698

) d AR BT P
.Ch& L1

B33nIRI2TI2ILL2S
R

WL OND PR NDE @ =i
POVAD NADVAN VOB SN,

D vt ot i Mo ot M) M) I
dd“d.ddadaﬂm
DOOOO nONOS
L ] e Seng e o

bbb b s

e 935
335

MOOM!"FO‘NN‘%
sesasBsas e e

UMAUN AN AN A 08 oul ot v 0l 94 o4

SR8 2414877099333

vt A Ny v
el ]
O0.0D..'.

.b'bS
5
o305
962
o362
982
o2
6

DU RN A od sl b s N N IR

;*“#*# e il PN N]

FRNONDOO
Sasavcsnsscete s

U\U\mU\NNgN::ﬂ: fog
$383843530008328
[ N N NN I R I BN I NN

WA -IN IR DADADNS
f Py 20y !l’f >
= wn o (-

L4 N 3 a

- . . *

& -

-

(3

L J

::::mmmmoo@;NNNN
N WU
0‘\0033 SOOW“!WN\
L B 3R BN BN BN NE B BN B B B B

N ND IMI0 BOD PE ONN
NNt IO OA VO O
e P P o o P P P U V0D U UV UM
e 98 PN SBENBOTN PO

823

NN 8BS AN I & &
o Py P Py P P P P By B P 0 0 D
ensssn LI

$ o doirird. & 4
OIAU\U\U\ e ]
L

25
L1
o

FARL LD R LT UL 1 L)
P oy P Py 02;000 (e & d d
L L LT ] L1 1} L NN

o..s

mmmau.—NOomon‘nN
SOosen .
TRRRRARR
eeBsQgtas O

BDOVT SUMNNG DPRNDAIN

LS T FN L LI EL N
snmﬁnc.u@ﬂ.@n—du
PROR PR OD L T
P S0 0 qgtestete e

mmwmuduugconnnnn
vl vt vt ol v ol gt o OOONzuN

RRARARARPAYVOO00 *
LI BN B B N B NN N B RN BN N W )

UNAAUA A g vt nd ot G0 4D 1D 0 V) P00
P e e L L L T Y L LT YT VT
'@‘Fﬂﬁ"ﬂﬂ.ﬁ.ﬂ""
LN B BB BB BN BN NI ]

LN AU ot o ot ot O D @ O WY VIRV
ot ol ot ot 2ut vt o ot NN N P (YN
RN AP ORO RO
LI B B BN BN BN BK JRFEE BN I B N BN |

ASNG A INDADNDIADAS
..' .ﬁ'." 20L 2L 2

') o (]
~N N -
. . .

-

o5 8,00

91

yagTaARaRInOENLY

Ay

\oossinmwrzuzu:uw\.t >$
-

MM =M P P ON AN -
TNV O e DAY,
DD B OB DD BB BN
S0 acstovsessstpas

2

DM wiM i BN P S e ON
il A DO M PO IANwE D
P Pofs iR A b U D 1 OD OIABBLA
eesdoes oo e

."'-’ J‘NN.Q"'OG-‘"

’B.@BO
L 1

ssasssas uo ot sese

NN DD AR A\ o) 9 and o8l JF ot
et el BB 4 NP R RBPO
CL-T-T T3 1 1 T Y]

et =t L0 DD DOD D el bl rd
QIO A veb ol ol d PO N el vt ot o
VEDOOOVBOANAA AN
S8 0 s 00O BBSESR B

AN DO PNl od e
NNNNdn-an@m:uqu
C AL 1 -T-T R-1 S N

Ses e PO oSO ANOR O

NN DD DD NP e v =t
AN\ vl b vl oo (NP vl wd i ol
SO LOVDONMNN AN
a0 60 & 088 000 abg s

ASABASASINIASGNGNS
0"‘-.' PBE IPE 20

-%

"n
~N
.

»50
1.080

1.0 0.03

NNNNO@OOQ‘QGG
DD BRI P ot
mmmmco:::o:oa

Sesssnsorecee

ohlE
oolb
ohtlb

WBN P waMmNR S SMAP BN
B B M B HMMD O ui NS &
B MAYD -t trerd

ND AN AAM B EM
nnnN- -l dN .
Gnmmomc
L] I.O...OOQO

AN ODOBNNOROD OO
BB BDOBD.BMINM N § § & 5
Qgeewwooow@ommmm

NN RLODADMRRIMD S OO
00‘0.00&‘0@"‘"'.”"*'
DD O 0100 OB OO AN
Ss s ASaNgeausssuaes

MANINDNSNSNINDINS
&+ LSPLS 2L 2TE I

t.5 0.00
25
50
1.00




- W— e ——— mle <<y we s o me e v o

l - vt 088 e ISR LLL2008 smazawausr rTsven
) s 53533 ..::-*.:: Rﬂﬂuﬁ Acicter ool 832880223 20228222 =3 aaen3ia3n
i} S0 enscestoeerseece P90 B BORBSONIOSOIROIS L N L LR BN B B ®9 080 000abaso LI I
b
: - L il B 4t o it "t B D —— 1l M PBY P lp SNt Putt S S BB PPN B a.mh.cmn..a\hl\\ :
i ] .NQQ'--O.M-O -t i Bt ..Q‘ka: ) i, W A A oom:’coo‘munnpfn - D » ey WEmBE -: g
) rRr ol rre e -y
- soasnptidGrososna e Serasa OISO IOES L] eetD e *ees PO pe e e Rtessaen g0 .
-.
~
mom ARG - ~ » -p - NDRN G U s AR B P ORI
3 ,m" -] o | ‘- 333‘:5%,-m-3w wnﬂk‘ Loy A & 4] ey P h ¥ vy dd ASeses .
. r ﬂclgnno - "s e *n 3
- l.'.....'..l.... sesee e emeaen LN ] I E NN XN NNN] L] ee L} C B LN N N N )
° WP S N DI Shemy " Sund ot d MNORANIDE DN DAWTD D P N PRNN ™ & N A et oy A nh st A
b » —-.-....-.3‘3"33- aasssonratar "™ m-&’&.m..“ e 2 Rws S tmn sy o - ~ 3
[} > LR T ]
...'......I L B ) LR L B BB A ) . 09SSP0 Qer tae
i
- sttt A MM MA A AN NI MMM PPRRN DSOS A N
; ] i ”nn P A > 4 3o :
3 - FEXL XL L& Ll »w
La [ AN NN R NN NNNENNEN) 280800088080 0000 PO P L Pagse e
! : “..'a"“ o 9 H e *"" BN BASNNB SN PO DVumBh N NINT NN N M-y oe
1 » IBIBD
5 T $22255232U0TURRGA STRLATENENRANNAS L208500224 22
[ 88 008 BR806008A 0N L E N XN X NN ] LR N NN LEN RN NN NN IE N NNNN] I E NN NN N] L 40 e E PRy L]
' -
1 L]
. - 9 AP " A e rym o ] P & - INGQEAIB AP N VOB EM  NMNANIN N YN oy
i 2 3835 Sﬂnonij_‘.Sd 3233222 AR bA 3 Ey bt P -JSJ ~ R Seedeates
' . * l rLd N A asa -
N - LA N NN NN NN ENYNEX) sSeds e L Y LR NN NN NN ] L) LI A N LI W NN . .Il..ll...!
.L E
: ) - (' A SBA N WD BN, NS Py NI D S N N N ey
-1 ~ 3‘ 18, Tty el pdront ey b = b 1 n dai 0 Jado 33
L] L ¥
! secaecs CSersesesecererss os0snes 90800000 se0eses tsentoas
1
i w
L .
" [ AN B DB v ) ] BP DY bt et ot o gt o ot ok f
: * » m v e A e NN TR aa Y Sassapoesvenenas
. A
E ! LCN ] LI NN BN W N ] L) LR RN N N ® -JdDgbas LN ) S seteaas g
S
“ ° *cno 9 ooty 9 Nt AL S BPNE ® Pty » 8" ot
f * .NS'}S“,"”S " Sviesevsisiitnes SAsIIPIANAN raER ~ oty
‘ L] L L LT LA -y
[N NE NN NNRENNFNNNNX] evasboe LN N RN R [ 3
- "
£ 0% SOTIISSTYSIINGAR RTRRSSaNstEsne: 3395339333
ird 5
HE -+ 3 E 1 & ¥ 45 R L] CR33 \
] = ae e [EE NN EFNNEN] .....'.. - .OA.'....OQO i
»
! “ -
{ . 2X273323NRAT AN 3333332
[N N} I A EN B NN NN] L] eedoe s rerspsetace
- = ..'.: s:ssshsnnnm I: Nm:-‘l ngdaah ° N eans ';;;-n
‘ T SEEG02334253A04 22%225540203538 ] 8"388 3335333388
K L ] IE A NN NE NNEN] .-. .'l'..’ sessesse L)
- ¥ 9 SN R R e 9P 8 M Ay B " DU st ot et b B VAN NG BNBBOTOMBIIPATY
- A eissstad - s dodd r Py, rom & - - 3
i -
5 * " ~ omo;— ; ~'c MARGA GO YAINN DBOD I A0 ARSI A
- - e v ©
] s Y ® - ooz
1 . se sevstensoen sesece
i
oA ) o v
: y SS38syssestasnne JosssrTmnaagae Sune w3232 323833
. AR ] et et e sec [YrieeTinee
N Catotosotaensinen » e Sasetas e e 0B 000 Bdantnitsava LR B BB BN B B R B N Y ' )
i
h
: < @ - - BBNBABATINDABAGNS AIRDRIADILNINGA Ry
b T & 208 ANE SOL AN & LNE LOL 202 20 2 SOS 209 208 SE & 405 202 23 47 & #09 T2 2P 2o
a ' ' ] d ] g g ) ' v ] ) ' " " ' ’ ' V
a W - - - "W - -3 o w - - “w 3 - - w e a
> = ~ - - - ~ w - - ~ ! =3 ~ I ° *» ~ w 3
1 3 L] . L] Ld * - . - . * L) L] L] - . . L) .
- - o - - - - - -
- w - -
i D » (] .
~ o~ L] ]

92




Rez.08

SIGHA K= o8

I3

n=

3isma

1.8
«50

o1

1.60 2.8

1.8

0B

20

25 ol «50

«10

«05 «03 1

02

Pui

PRRTMM MMM A NN

$313TELTIR

m&mnuosamammm«mo

WA vt e S A W) =i N @
ofutnfe OB BLFFLPNSAR
[N NN N N Y 1 )
sSecaeseNBSeOR N,

0000800 oNNNDIIRS
TPDVVQODODOON N b
a e e T OO OPOOP OIS G

LEII LI LIE L L Saleiadel

® o900 Onegthseen

e iNIMM.9 YN BN NN N »
shnhooaannnnnnnn
L2 1T T T SN,
........Ol.l..l.

.s-,-oo-mmmlwmwa

Py P! NoSSLrSSLS
“C.Q.NNNN
sos e aso0tsRdee s

et L L L s
m@’mowoowa@o
0o ~AAA

+89
4
[ )

ANMNMNO® N

Moo fefufo i B
L1 -1 TN N N
seevenos

[}
[ ]
I}
« 398
«835
« 896
« 896
4

vieleded $ 2L PODIOONNTM

el O DIOWN0 VO M
Oﬂmﬂmﬂﬂﬁtﬁddkkhk
s ecesnansscasses

el P B L LDDIDNAMT
el e O QDK VD ON AN A
CPNRRNARNO0 O-UNANNA
A0 00009t

N TSP LOOQAORNT R
oy D DIDLIN G OONMAA
NP NRATRNPOODOMMAA
e s eseaResPEBeOea

INTDINDIASDN DI AIADIADIND
4 SFOEF 2 roer 4
] ]

" o o

N " =]

L4 ] L]

o
2

»
o
©

.
o

aﬂoaeoownanNNN

IAYIIIIBIZIR20

LU I

JUA SN @ M (WM DR 2 BN
aogaomno:nmoom
VDD A0 0D D B DDV A NN
a8 0806000000 00

DO BNMIE et POV NM @ N
LSNP PP Bl D AN
o P s P P P o P P P P LD 11 PP
08 0900050 Q@Pe s

L L L L T L& Lalal- okl ale -
ot vtod D EDTI P P A, s s P P
LI AL Rl T LLLLY LD
seteePesesdesaes

AN YN Y Y e B P IO
TUAIAIN et vl od DA PR AANND
BOBOVD VBB OO OO

Se s a0 ssessessng

WO OONDIPLNLM NI LN
ma

UMARN D OB N ND B D
LSV et A A D AND
LU LT 2T 18 1 U
e = B 0o 9B 0090 s

a'*xﬂaﬂﬂhhhh
INMAMI MM VN NN
VIODNVVO MM

S e a9 ®ese 0o

P
g L e
POOD OO VONAMN
L3 O B RCB B R Y B ]

8
-aﬂ_
o807
.36

QDB IOOOOM S 3M
DD DM W) Wy ) iy MY
BOBVVODO NI
[ BCRE B B B BB B N )

oeovuonnm@@@ﬂ:::
AR AA PSS PSP
DV YVODOOOOOOVON MR,
LN 2L B B L B A B

::mﬂgdﬁg:;ﬁ:a
o:ioani R

«873
« 873
<473
«878
20870
o870

mamemwmamanamams
() 3 QMf SNy SO

.25
.50
1. 0G

Odﬁnbnn&&«n atam

MUBMINN LM RN AN
DO D000 BIN BB IARNNN
LEL I AL L B IE E BL B A BN N g

N OA # PR it wihe £ 0 M N O
L O L L e e 4
DDA BB, .m-mmn.mnuw«m
S0 ce 0ot P v

B P ODWBID D OO0 QMMM
duuddﬂad.-nzmmom
A P P e P e o P BB O GUALRA LN
e 8 O 9 0o oo S oo

PN NAPNA N NNROLL -
Nnmmmm&dm@ﬂm?’ﬂ.
Notute o it 0 OO BABHO
e s s 0000 ves OO

BIQLN S9DNE DAL O
olonnﬂnn-d..ou-a
[ N LY I I I
S0 0 0 %8O DO QO g beve

MO £ 0 POV P (Al AT
&L IV ENY) vl et oA NN =l
P Pae By, B o P o i, B P g D 8080 D
s seeenccecnspese

3 Y M S LN AL €3 63 I ED oot s ot

@Jozmmmmnnnnﬂnnn
Py Py P P P P A L 8148 00D
9008t o0r e 0ataer

100 B OWAMIM M) P PN
BB AN D MV M) ) M) vy
o P e P P P P A P B, 000 DO
Sesvsvss ey

Mt Aod ALt

«769
o093
« 769
o763
s 701
« 761
«761
« 763
«?238

3B
~ A

DOOVOOMANNAS PPP
AR NN S PP PP g
[T S N M T N N S Y- I ]

LR A B A N BB R B ) .

VODVOOISONNNNS PPy
I SIS L E L T
AR A A A AR e D DD B
® 8 0 80t BV es PN

VDOOHDIOIIANINND

[ &4.4
AANANANNNS S PSS
® 5 0 9000900 0o deg
DOOWOHIDSINNNNS LS
NNNNNNNN:044$$$O
AR RN A A DD
® 650 08 atee a9 e

memamﬂmemumamame
f JO? SPRT M f L 4]

1.0 8.00
«25
«50
1.400

PO PNM NI NNl WL ot

NOMBAUE SPONSMeBLON
INANMANUMA L PINIA ¢ 2 0 0.0
0 8 0B EPBDOSSEISDLEDL

P @ N 9.0 Dt BN e B
BB DO Nt b ANIA A BN Pl
WIRMAIMANIMANNIN P 2 8 &
BO0doaQast ot

B GQON AN P DO
NOPNOJORNPO O AN §PA
INOWMNIANNNIMANRINNS 5 2 &
00 80 B S b saBosavoes

AP P Neted DB DG PIPR
GOVOBDIBANA A B OD D
DOBOBDNBNNNNS » 08
L B B B IR B BN BN BN N A A )

et B PMINRAD P Py D
ot DA P WP ) O DA RN
GO OB DDDINANNS > 9.8
e OB PISTOEOOEODRE RS

L0 LD ONE NN B

18:61800 B BDOINALAIA
L BN B BN BN BN N BN BN N ]

+ 490
895
s %36
«H31

aaggwmwu::::n;n;
ey o ol et o
(IR JGIV RV VIV TP AP AT IV O QR e
90 0 QOO saEnB e

VD DANNNND NOR MMM
NI N Aol od et ot D DOB N AR
DD DOEOODNPANNL 2 92
es et eresesrOOOCS

DO DI VNINN PRI R
Nmmmduzuenwoommm
VO OWODIOINPMNINS S v
90 0SS0 QCS O e

DODINNNNOON PPt
3NNNddddﬁ L LA
O OODDOLNNNNSI TSI
& e OGN ee Do se g

woinoAo nSINanN D fona
1 Jmf 307 208 200
'

1.5 0. 00
25
50
1.00

e o ot s




| A s g b o gy pte w4 =

k=2.L8

2 SIGRA K= .8

SIGHA W=

28

'

o3

1.08 106 2.8

ol

1.0

28

2% L) 50

10

-5 -8 =10

«82

PH]
-4

e S A i e it ey NN~ 3534042 5250 BamAEINAAADS 2D B0
11 L hKN L Ll

2338230800 a0An A SARSLNSLCACONNNN L4 ASA k- +9.4 ot K+

@0 C90 0000 0RsOBan 8 0 BIBIGEETVINOIITPRLYS et R s RNROPPREPOOce ®® Ge e ot aBases Ot &6 9 8088 SEESDBCesen

BN BN SN d £ L BN NI B ) BB APLISI0s 2SN st dnE N NONAN B S BN A B

Fp it LAy O i T 0 g I rea B+ P DB ot e P S b ol b D S el

L] 98808000 LI BB B R O B NI B I ) B0 EB PO CRS POt Q4840 o0 v EPIDY ® 2 O R GOV TRNCTIOPRS

Py ST Doy
ST ERE RSN

, "\.'AMHN-N
mn NG #BANF

3833722 IIRAISS03

0.!"0'..."00

d.d.ﬁ‘.’& e M s
zzz.‘u& y:&ﬂ [ ot

devesuIsssessrgoa

AOAPMSAR SIS S anE

LRy FrE

NJNH.WGHO e e fa Py et
) S NIND M NI ) phni B M) ot

NRAALL NN PR A AN LA

Pl bl Ll r s oL 00

BEOSANNNES & # Q@

NNy lululul T
SLPHEDH SN BB

cesssecss cenau

08D DILOLIPLRPOR
NN N

NNNNNNNNNNNMN NN

BN SN BB & SN D
uudda-dnowaogaam
SoS0 0298 -

-
N
sasssesestsntess

PBARR SN S S0 S NBD N

BPNOM W = SO SN P wt
£V BT ) ANt DB

eeernese setoencs

NN d

IN LM S LSO D 290

e - 3y -

Lo
.

NN A S
, .On Vot &#
l '0"‘1'0"11”
.

I VT T T 3o
o:l:

sseass0spesnsase

AP LG Bakh L@ NyP
Wik momgnmc~3

Csesenpsssnsseans

82303 ARBR SR

m}y.«~~~oﬂuoca.w

ctevssesseseses et

NN YN Nt N O by b o

Nl
®e0sssecetransee

BB DA GRS R I ot B
VAP NN A LA My ‘N.::“-

Tetesiescesnsncan

.N:"OQ‘Odu‘.N-.
AR by PN ot od £ il P b 4R

ity ) r eSS

23RIILATITITLLLS

R L)
DN N N R Y

0 ot B AR A A S NI NE
P et

:g:.-NN.WN.GNCQ:

[ LI T YT YL L L L DLt ]
Seceemenesanrsren

ev v et ensse0tsnes

PO RGN PN d
-ted

R R A XX ]

R LT £

Wt WO COA NP =B
MMMANAN A A =R

J‘@O.."‘.‘:NNO"I’:"‘N

tseetpesetoteses

4 0t 0 g 94 4 @ o o ok ot

24088 ]
S0 00000 IR NN N ]

'erﬂﬁlhn'ﬁﬁl-.\ﬂ-.ﬂﬂ-
i

VA
SetercssvvsesvRe

BB EMed HNT BN B BN ND

mN'wJ-\nl~¢dqaea

BRB TR BN,
ol ot

- ot 7S v gt ot € v ot vt O vt ol gt OB

28 303:;:::cnnnn
sssaes [N NN NN NN N]

FMPUANA P RN AT

N RN O RN N o ot ot
(AR NN ENERENNENNNNN)]

o of et
U4 PHELLPNBP TR

e o amnm
E N B I B A O BN B B R

-Io=8=-n.:n.=

I
esssssses ROtV e

@N® S G, ettt £ 8 ‘:

LS DA e p®
@B OIDS W 'aaanao
S8 080 aobac et

~.H‘IC=,.J-I.N- ™ -

d00os0s0s0cpnans

eecssanse

s * BE.0DL PP LPDD S ot oot Nhkh““mﬂmmd‘d

b4+ - -
RGE0LLLS | - Bl astan t=5=~
LRC BN BN B BN I B N N PSP R EBIBEISOET N BSOS tes e Genw e .l...

4 OO-OBL LS LD DD Ddimions S bn, B 65D "~ omo ] -
P U PRA e -

AR - By
s0bogobsosssns e L BCIE B NN NN B I R ) ..'...I..ll-'lt: 9S4 FRW AP TIPSO GES
0 D\0 LODBLPLNSD0D LU ] N

Ee »n

25

=
W
.

1.900

208 0.80

ol
& L o S NNNNNNNNIDTSSTT%
BeBgsenpe s [ ] 96 9 080300 ap el [N AN NN NN ] .
DB O s® I JJOOJOOHOJOG!A-S LY ] etstm @
MPRRR  ANANAIN rOR - A QDPODIRICBIIBIDAD
oo

e heh S AN IADNABDNS
"l A 4 -'Q-" .’M-" P

W -
~ w
. [

2e¢5 G000
1.80

Soeaemncssase ot

Noa A AsnE
- ‘of -"1 .’"f »P

Je8 8. 80
25
58
1. 88

h AGBND A
f .'f JOf Jmf e

Geb 0.GR
«25
«53
1.88

NS NGNS ADAININDINI
» wa :Mf 2TE 2P
v

«*
~ "
a

5.8 0.80
1. 00




R=2,80

SIGHA K=1.8

SIGNA H= 1

2.8

1.8

5

ol

1.80 1.68 2.0

obl

1.0

«28

«25 bl 50

10

»05 - 08 «10

«02

PHI

JOO#OOQONNNNﬁ«du
ol o4 ol wd B DPRARN

GGOOOO ammmmmmmm
e OO Q@SSPSR se -

WIWMANINA PP D AP NN NN

ms £ 9 LEMUMIONE D
D OB O D0 8 DO NININA
esedeesrssenense

et DL P NPNNN PN S
HQQRNNNN‘...NGNM
oLl LSS T [ I T
..l.c.-n......u.

SRR A S T BT 1
eceReseONNNNDO DD

DBBO N al vt ) O DM B i)

NN P vl v v ot 1) ) )
AR ADND 00 B MNPl ol o ol od
WAV BB RINWAR NI
eesngeccscsroense

ANHPMD O & LMDl D ON
MMBNNNAN DS -E MM .S 9
DO B GOD B D DB NN
tesessecoancoorne

Wrivivitainbeb MMM
3D M5 ) g O E\J 0t onf ond osd L) ’
WA DDAV AN AN ¢

Sevecsececssendae

ohbd

NRRRAm

o 11

S i 1
¢ H 08 OOBOBSBLOIBSEISOEDN D

- 32:2~d‘h.h~~gs

W BRSO N PGS AL MBMN
NP B VORI SBD A DN
L LU S L S LY -
ssssssssensesans

o Po NI 1
L NN NNNN&N
DB QDO
sscseesvoe

"'z‘@‘ DOV DEN
Jssssainaanet

305:0000903:..-9
WD LA LNA LAM I W V3 ) 1) 3y )
BVBOOBVVBXVBDANNA,
U LA BB B BN BN B R B

D E ) 63 B st v ond w4

VOBBAANNP A NP
NNANd=Stans D goan
B WA~ °
se e

NNNN"“’MOdiNN
IO O O\ ol and vl ouf $D €D D O

.O“QQQ.NNNN‘O@&
eseProtansessIene

$.ﬂ-~NNNNNNN°‘Q;
DO BGDOODAAN DO O
L2 N B BN BN B BN O B B BN BN N N N )

SROWNNINNAAMAN DO 00
MMM AINA PN
BOVVNVOBANA N O DOD
P00 tD OO QI RNIOOESES

H.EGQEQNNNNNQQEO

$33500
o BBBICsDon
L3 BB BN BN BN BB BN B AR B BN

#Ql$ﬂ000duddﬂddd
sso DRI L L L idd dd
DOVOVV®O®© OV ~
S s s essodoestibacnse
NoONSNSNONGNSINIINS
f Jﬂf lﬂf Jmf 20
(-3 W d 3

-4 L] ", L]

Ld . L] []

[ -

o

*

a

BOONOBOGANAN V0D
99 SO P OSE SOOI IORES

vl vk vt O N N T P P P Py ) €0 90 00
MMM ANNNDOROPNNN
VERVODNVOONNAN LDV
S0 00D G0 OOEN SR

NSNS DNRSNDNINHUNS
7 JQ{ Oﬂf SO0 S

«5 0.00
.25
30
1.08

95

e Pt
Oﬂ‘.:h&hmmﬂmﬂhhh
DD B BB HE S B E BN AR

843453583 nee
PP D D0 098 BOMN NN
e8s00sdodssassae

=Mt D =R £ B ) @B W)
e A AL A ol g T 1
it B0 0.000 80 BNANA
ssssnrcensscances

..¢=~~~~.8¢ommmm
MmN Rocesns
Ao PP b o D U B DD BWDD
999 COOIIOSSIVYDPIITIRIRES

RERANRINS SR Ras
e

RERENMING222232
. .I...I........

Nononensinaonsinone
&> e Jmf FRL PO

50
1.80

1.0 0.08

33333%3838833?38
WAARIMAMARIMAWNA S & 28

L1+5 0200

1.00




Ra2,'8

SIGHA K=1.0

SIGNA w= 1

‘..

1]

o1

$.88 1.88 2.0

1)

1.8

«15 «88 18 o0 25 11 58

-2

WANAPS L e

Rt 44282242

IEDMEITNTY SLITMANEED SinlINoN: TEMAGISTI Aty

CP P IS EAINONI0S 080000000000 ERsD RGP ELINOEBIVES el etPS I RRIIRBES 'ooonoool l.o.o-

HEIINEENT SLIIInaReN JIIRICNNUIIIS SNTXAIANINILY SIIEISAIauILy

FRITLRT/asuIaIg SUIMBINITIRILS WISy ass JmmmrgoyRcnLs

[ 3
»
00 e0 0P EsdPRIET 20000 RC0OCEDPEREP 0080300000000 0080 S0l tNaldesensd a0 00SDESOIRRERTS

s AR fTeniinveles TRtTnInaTes 32 fInETRisiit

SOV IPORENEPEAES 0000000000000t 00000 CRCNN00E0 9P 900000000 ERENTS B000etslntttbtons

i & oth NAD PP iy F TN D NONEHINT DN D DA
] —

COPRBOINIDOROPIIS NOFO0000 90000000 20 QP RIENDNNPNNS BHPURNLNITAIRIES BSRHPOITRIBREDENISDONTS

22 3umagonnedassg Sinansstenansmny YyyamvoIyNsINz:

tecssssasacsdssse llt...oln.o.1111 8000000000000 88 S8200000080000008 Ss00a0ssCOREBORTS

CRAEEIG SUENIRUN RTINS RuKtmn: prnnanag

8086000000000 08 000000803 5800000 00 000000000000 B083 200020000008 0000800 00sstnape

3o

352 GitmegIts Snmaen e S

0000060000000 000D 00000000000 000s 2080000000 R0000008 0000003000000 0 109000 0¢0 840000800

SESXITUNINCINAS SALMICSNIANLLY Somednasgangtios snasanesnamey Soooossgiisoen

-
9000800000000 000 208000006080 300000 000 300P 000000000 2000080000000 000 S0 002ONRIBIRSGDLS

SESERIRRRISITT IMITIIORINES IIERnnin RInhcinzl Gl

e
00000 CRCRNOO0US DOVENCNVNGOENOEY SRR DPENNCSEO00 0000000000000 gsb o0ttt

S52 sEvmssmMAEsgred muaismessamuomes scgosagazzssces

90 P0IRNPCOORIVOOD PSRV INOPINTERID IOV TINNNECEOT S0ECCACEREIPOENE OB PETESIITOIIIYTRTS

SALREREARKSEZSET IITOTssess Denanisssgs MCISiiici RESTRSIEIEE

R
00000600 0060000008 2000200 ABECRIOIES DCO 200 00VNIRANS A0ET 000003000950 SRBIPIRSQPRIRsOS

22%epRaRRRONSS SNNNET S ddss s o St

000.0...0.-0'0'0 000 e P CUNENGIOTS CGIOR0ETPENNLNTEIN VPRSP SP0OEBINITTS Csaduensdantonnye

WDl % e MNNS50S 8 edwivdut ettt il
EEEEMREIANSS TRURTRTRY SRR Ianiing DNy

3 vl eiod SO P Rt bt 3 AN SRSLSLSLL o O
BEASEraaRRRSnns ILAIAANRSass afiodinodeasdded sasnoniiaciogian Sssasisdssasisas
assssssstetgasacs IR R NN N o8 bnoade 0000880000888 000 I ENENENENNERENNNNEN] fSscesasvdasnssas e

WV SABNSNBDASINS VWBNOVNOVNSNSNDNERS INGNSNINDNSN NSNS »

> ':? SODP 2OF 20 & 208 S0 Oﬂf 1z f '.f O.f FOLr 20 f ‘.f PSS IO PR & SO SO 208 2O
] [ L] ] [] 4 [} [] [] [] [] (] ]

- W -» - [ 3 w - - [ ] w - - - w - - - w - -

- ~N w - L3 ~ " - - ~ ") - - N wn - - N " L]

[ L] L] L ‘ . L] [] L] - . : L] L] L ] L] [ ] L] L] -

» - -l L J - -l L] -y

- [,] - - 1

3 M - s w




ST TR TR AN

St T kel

] R=2,58

SIGHA K=

SIGMA = 1

2.8

1.9

58

[}

1.0 1.68 2.8

bl

1.8

«28

25 1] «58

10

»05 .08 «18

02

il

MO0 OGN AN 010.0.0
PP bbb R N NN
290 200000 OPINIQABRS

INAAN PR PP IIDV B OO
NN & 2 & 2N IRNA
ONVOEVVC DN OB PP
LRI A A A A

333333335 555875%

Ngthah i mo tuiva o0
ADORA DD BBE vt Nvivt
.l‘.'l...'.l.....

TofolfafuNNNNTPIRBRRPPR
8333 8RR 2983

MNMMAS PP SO P0G PN
NN B 5 9 ST W) VIR B Py P
839 om;omgao.. L]

emeeecsovsencsnas
[ 40
sm
N
ee

AP "W P P Dt B SO
DNDBINDININNP F L SRPON
PARFPFP NPPO NP VOD
PO OO O A A

MMM BBl N atel PN PN
oo P o P 10 P P oD D LD WD 6 024 el wont
CPRENEC P ROARMAR PN
20000t e ss s

DD OMMIM A NINNAS I e
Pou P P s P B o B D10 D DS Y I

\DWOOIOMMMMINNIMASD O O
ahhhhhh&vb\D\OONNNN
RAPONOOPATRNRD D
P 0 Q0 g9 0o 0oty

DODOMIMMMNABMNS SO
~Nhh&&hk@ﬂ@@~;~g
SRR PR RROOR
savenesses et
NIDHNONONCINSINSINGND
>, 2Ny 202 .'U\-." K Lo
]

o ) o o

=2 N n -

[ . . [}

(=) Lo

-

-

L

NONNOE D ARSI AN B
MMIMMNSNNEBAIIMVIMM

VPBODERNB VRPN
4800 ss0es0 00

MIMIVIFIA Fu e A st vi vt ol 90 B B ®
3 MY VIO OO O ot wd ol wnf

Nhhhhh&h&&hh$$‘$
RO R R A

"t R PR PR L AP B BN

PPt VNN 00 O
NNNNNNNN;;:
NRARARR P

Sesssssesse

ML PBVPDINNGD . 2§
QHHMRNMNddddm R
PRRO NP

MNAMD = ONGONDNSrIa
L LL L LIMNEMINNNNAD O
MAROFPOTORRPCRG 80
e essesvossssaans

(AN DN N NN IAL R
UM IR LN A :;$m-«m
PRPRO IR o0VO
s0ssesssssnr e

LY L L L LY L L T L]
Ll LYY ms:;:imo,o
ARNANATRP NN

PP g -y
ssssovesaasenses

™) M0 1 © DM
] NS

T w4 OV AN N D P N
Nhhhtﬂnhﬂ.ﬂlﬁnhlhmgese

O 0 DD MMM PN i "
hhh'hhhhﬂmmasagﬂ
LLLITT I LU LT )
LI BB AR B N I B B BB N A ]
Pt dndinind LU F L 1]
VHVDVDOMNA DO SDJHDANS
LT AT LT BT YT 11 5
00 SO0 PBRO RSOGO

AN TR A R o it oud o
LA LT LD 0 L-T-1 1 2. ]
#sssessangacssres

oo 083 O
POMM s NQNQ

e

a9 s 0t OeS

PP M Ao B i, A O AN
DDA AN £ 2.9 .3 DRAM
MOMMOMAI TN NOOO0
LIC LG RC B N RC R Y N S

Ll Lo L L LU Dl
DD D OB m.r:;ic\mmm
WA ARNTORNRR C-E.B-1.]
teveesesssrrncas

nonaonastinonasn3ora

-" Jﬂ‘f JG‘-.I -"\"-.' rn
o 1) [=d (=]
o N w o
L] o - L]
2 -l
n
.

\Dgo oNgNwzzamﬂgug
DPDIDD -

300 mmmmoouozqao
S ee000sovspantore

WHDONNNNI oo
DM M
LU L]
et e

CRRROP AN OO O
eSS gsoeessoons

OB OONNNUNRANANR IS

L DD ONNNNBRRN-ao s
OO0 D0VYVOMMMM
VOVVOYVO O

e e

.q
.9
9
.9
9
9
9
9

Nenononinanohane
PRL 2O SPL OO

1.0 0.630
25
«50
1. 00

WMDY 00 O vledef v
I

WOt A Bl AT G S AN O
O BN NG INAM & S Bt
BAS BB B8 BB AN
P" O SOOI STIESTARETRTS

anouoboom:m
ol B WA DP O P vt ot
o P P o o B P 14 10 D VDA B DL B BB
2800880800020 0000s

fotutetui, @9.0.9
svscesccsnsosssas

MNRO P BN P BHDNW
PP Ay Ra iy Dl P ALY LAY 0 D 9 09
P P g P iy P P g P on P P D108 00
LI NI I N I B R )

nnnonesmnwun.ﬂn:n
O POSVONMNANSOSD
[N U L Y
sseavesese

SPOPLLLLOOOHIIDOD
BOHD:@OGNNN&-‘-‘“#

Py NP o o i iy B, B Pe
s 0090800000000

NONINDINSNGINBININD
Lol 4 l\‘lf +02 a4

-4

1.5 0,00
o2
«52
180

e Al A s - e,



R=2.58

1 SiGNA k= .8

SIeuA Nx

1.8

.58

9

ol

-

le68 2.0

1.08

1] ]

1.0

.28

«25 «40 .58

85 «88 «10

-82

[ g

R Y Y xx xx]

P

L b

estsscces o

P EP M A S st P B et

333333-33a33&“3a

OO ‘
Ssevssecesese

B

svee

A
0
LX X

A ot BN et

esecen

+335%%

SIP

S 58
8.

mﬂ“ﬂﬂﬂ“"hhh
-» hhh FrLr

T T TR
AR Aritra

RNt §

33a3osessss o

ssnsssscssscscncee

Ololaaquqnnnod &

AR RRRAAN

32333232333738%8

st e rr k)

-;Qg.tgogwmﬁﬂﬂwv

D v DA A D T ot Bl ot
[ it 4 Q"': '::

SRS

h-~§;3 ".GOD
-

3 a:::miiﬁiiﬁ 3 mﬁ?ﬁ‘”". SHAIENSSNS Fursninint

[RETsE4mATINITE SraaITn Y

AR S DD RO M e VAL

25238854 §23

333300

R N 2§ &

nnﬁnqnnng-a-o:ol
LI I A A N A B I

SRS 3

$333353 58908338 3%
FIIYA 8

333358608480 ses

RRATRRORL1257233
Se9etese

P T T P

..-o--o'oo-.t.oo

KRR AR e 023

BOBIMADNEL & 2.2 N yry
JJISTAAIIIINANS
SQestrestaarsassae

o D PP s N’ﬂ
Nﬂ:‘ ettt ot .

ssissasgalagacas
‘..
efessvssessencee

® BB
= ——t

L
.‘N‘::O

o Phuiio Pt BP N pBite &

‘8-.8‘!83

aeese
.l-c.un.oo..o.oo

BDJPBESGPNNAD P2 &

seessesysetgensne

8302022005 0828L

oo-..'.on‘c.-..n

W) & DN

~£~£838“

B S
“d‘dﬁ

B & Meste S S
F T L

zzéiﬂ Mddddnﬂ.:

trivtel 822.
[ 00000

B ‘ﬂNMH.nzﬂ.

SLSCELLEL

ibtisecstestazss

BIRAMNSNNANNS 2 E 2V

3332223323332812

$8s0s0000000g0vse

’3,3ulllummm-¢«u

IR R RERERERE IR YR

$$3idmmmm'lrceao
BDROEED B L ool ]
...I.l.l.‘l’...l

2288

BOBIR WIAMNANAN IR .0 8 SMMM™

o A Aol B8 R g i

’ ] Patn el AN AP DD B I TrL" N £ & 8 £MMINM BBV O
32533333393320% $3533313T0AMR EANIRATKRKRLAN 0REED0202002242
EEREEE FunyN Rl disseaang
&£ FPL STE FOE 2 T SN oif POL SR P SO FTL 2P - :.g:go:-m-m.mnpg
[ ' ] t ' ‘ [ ' ’ [ 1 1 ] 0 ]

- " - - - “w - - - ] - [ - "W - o
R T S S %% S N % s R T
- L - - - - - -
L] w ] -
~ ~ " K]

oo? EL R L

" -
~ "
. []

Sel 2,80 -
1.08




b

R22.50

SIGHA X=1.8

1

SIGHA W=

2.0

1.0

o5

ol

1.8 1.68 2.0

«h0

1.8

28

25 ohd 580

<85 «88 «10

«02

PHI

Q.::gwugmsmm~~~~
-9W% Fddid dad
::N&Nhhh!hghkhhh
et etceotoecrevvre

WO DENNNIN Ol 9 B0 = y™)
NVNNwdd AP NR M M)
- P e e e P e e

TP RLLL

vt B Qd.’ﬂﬂmﬁ
Khhhﬂaﬂ ‘: ol
......‘On‘. e
¢Ceseocsceessto

O'OGOOOOQSRCNNNN

-y c ot d
bt potttopra A
[0 IR BN BN BN N BN N IR N )

"“dﬂﬂdﬂﬂmmﬂ:ﬂa
SR FARAGRR AR s s
see

NNNNNNNN&‘NN“NM“

OﬂﬁﬁﬁﬁﬂﬁmOOOCQQQ
sessssssseencsoe

3333554233333033
g;:aog‘omnmoolgo
9600380008000 000

ol e BB B NI NN N A ot
ERRRRAREANNNSSS

R annan ey
SRR

VOO et et = DD RO NN
&&“&&$$$23o3.===

GO OBt DD VDR PPN
WD VN ININAM M I M. f o P
LGl U alal Dot alal L -1 -]
eecssevensacvessee

ﬂ@‘NNNNQDOBMMQﬂ

W e L TN
Fﬂﬁ Daaamomnn
'I.....C..'.l...
WOOONNNMNVODODRPPNN
WNUNAUA VS A M) I WG, e o e
ARPNAPARNPNPAOOOO
2000008000 snase

nenanonananaNo'ng
- 'Of 107 Qﬂf L L

8.0 8.00
25
50
1.00

SessIeaesiitatia
sfnsssfs&us:3333
D00 POEDSIPNOSOCRIPSETSLPODN

0 B BN NNV NDLN DO MIN
PRRP-AOP NIy ol v ot
Poa P Pa P Poo P B P s s o Py, B, P P By
0080000000000

P vHA L S PR 9™ 3
m:mm:o:;~~~u‘o
Q.OQ...QOG.ONN“
e ee

CANVNNPSeaLLLsicee
»e ‘.3“““
L1 171 *
S0 000008000 bea

MMMLNBRBMMNM PN
dddd.g.s PPRNNNN
et ab b i)l

hNN.MNNM.ND\O‘dM
ol s ot d el wl bt I P 7YY My
PRARAARANY B OG OARO
oS ep 8BS oyse ety

BOIIGDNN D i @ VP
MMM AINAGN = sl f F & P
PACRARARRANON RGO
ooouoOooo--no-co

AN B MM MM it el B
Mnnnuwggn«udmmmm

FVNOT
e e o nNs e erenavae

gﬂﬂinznzzzoagzhh
y wnl ol A
ORROQOQOOGOOQ.OO
LI N NN NI NN I Y

0 6590 10 MM WM PR P PP e
M) P ) ) P ) S 7)) ol et ot el 1IN LNLALA
PRARPAOPRARP PR DO DO
L LN B I BB B B AL I I I BN )

OOVDOMIMMMAARN OB OO0
3; mnnu«udmmmm
PFNOV0 D

s s resesereancssn

VOO0 ¥ MM PPNV QG VO
nnannnnnduddm "3
AR IIPIPPNVO VO
S99 00 g0 sECEO OB
nangananNanINmne
7 JOf JOf SO

o wn o o

o ~ w (=]

hd L] . -

L] -

n

L]

99

NNNN&N:NHHHHO.GO
22323333 423330%Y

NNaNNNNh...QﬂHﬂM
MNAINA ol aldod ot B B & &
DHVO VEBRVP OB
ssepesssesasagee

BN ANDT D QPN
L PEMNVMW sted e HIRINAN
90 WO DB A

UNMA T B0 © w2 N LM OO
WINIAAN S SN IO 8D O
Q-..G....OONNNN
e

«2%
«50
1,00

(=]
o

.
9
=]

.
-t

bbb dopPoay
{4 -0

BB OBBB B RINARAA
. [ N N N NN NN

MM DN LuOhBANS D
YWY W NN ) M) O\ ol od ol wf LN D DU
B BB BB WD 0D BB

V) & o B BN MNP EN
.:.h&:h‘ﬁ BN

POPPLE I PP BNN
~~~m~mmm¢¢1-030$
0 A s P s i A, P s P iy o DD

* 0 989 60560 E8I8P800n

»...naandalohcn
n««duomm
L LY Y faiefup, O
l.'."'...l.....

MM L DN N e @S 8"
& £ & LMDV N NORBUNN N
U LT NN S .Y )
95000 000 ae0nRee

1.5 0.80




R=2.58

SIGHA X21.8

1

Sicma

Ze8
1.68 2.4

1.88

11]

1.8
8 1.8

28

5
1] 50

25

ol
«85 P «18

82

LT

P

QeI PEE NN ot i v
A "N NI ARy A ng ARy ARG

IEAR44AA933 ARRRRRELETIE

. e e sse e

-4t Ll 1A &
3“2:00 SJNOON

“. -4“.@. .

-
®esescsesrmrnee

Ryl

* g,
-’. BB NP

essembanersetre e

SABAPA BAS RSN
AR N ot A A o Ay Ay ol S ot ot

ﬂNﬂ"N.d.ﬂ'ﬂ'
L L4
seese

sseaevens

sss sse8cc0s

S23ANTHANITL2232 S

Cssessecoce

“ee

180, V4P B AR A .u. m.-.ao
A 44 vt A = D vt =t A o

sae

dd‘unaln ol
hll.:lhd“‘-‘. O,.H

seveevevsua

NONSnMIREe s SNem

\.‘“"W’Hlﬂvlﬂhlﬁdﬂl *>

4

ss0ecnssesssnsesn

fedindvveIned 088

oaaai“‘agsg

s8 0000 cescetsete

BEADARAMNL P L INDmaD

e L anbd
ABS AN BHNABANIALS

teadserssesgacrose

Bt BN Bt B SN DN

Rm@uoza
N~ Ve

~ Nﬂl‘N v 'lnll NN
1&” u‘ssn vh‘ z“l\
oe .8 - - o

.o-uo-

wpmlhi, A SNNSA SN NN it §
0 ONARY NSNS QNN SN PN AS

Seesmsqtosnvrosny

PO PE™D ROV ST

N AMNOGMNNIDILIND S

Iﬁvﬂtﬁmlﬂ‘lﬁmlﬁ'lﬁ'lgzi

WM B Sl Pt PR
-AOU\'O‘FO“‘WQO'J‘Q

-Olm..o-’Nd\n
I ry B

‘:J

sseepressentonsne

oo

SEEeNCeon ssesailyn SrisstsaNans

o WHRWAINNIN S S 2 8

s
INMAAWRAN SRS £ 882 &

N2 2o

83 o

PO NG ISt SN L] it - bl Ll WAty
3PITpsaREongasen anansanzgasyyiny sasvesssisnavss
O'O.“O-'O VAINNN

etesegesncttaros seasssasecanry

ST S NAND S otm g O BaY 3.‘.00 —uMNOmoﬂ'
iy rxard

227 ctooonoonﬁ»n NN

[N NN NN shrucose sases

S33RRERARTORanen

N xx

SXPessezARATS AR

- ~
mhmiim*aomllnoon

Pl lTal Ll R AUE Y LT & o
:.33' Tl .-u.a.=‘

teassieteens

sacdisnigiigadse

SYSSESsaTRgENaN soesva
: 14233

e®sevsssprocanece

sscsEnsevssccev

4408
DESSELE FMAMMR R

868842 L2 282500

LER X RN N

'0 & EMmy

2aatsrrsessemaan
-e S
4+ 44 544

=1
esvsesvaes Bl

Lo E SRS Sl b L aslandaalond

SDBBMAMM 2 8 &4 PP
P R ] »

-
aetosretsantas

D o=t ont ot o

.s

PRAMAOOVO LD IS0

cew

Fr2 8208 r a4 8 2mMam
&

3“““‘:“3.&:&

Owﬁnaﬂ 3au3u-=-
aseubeesenes

LSS L8 E 4T ST duidsiquiind

T233233323205333

w & AANONBVNFVNEAININS 3 =]
f Oﬂ‘f -'07 -ll'"f 200 f ovf .r!‘..o .91..3 *® & S8 .rmf FOL 2N ..' 0 "’f .t.v-f +? -.r -'t’f .m«f .'a... >
o w - - » w [ - - " - o - » - =] -] n a -
- ~ w > = ~ w 3 - ~ " - - N w « -] ~ w a
] . L) L] L3 . . L] . - L] - (] . - . * . . -
- - o - - - - - 4 -
o ") - - -

L] L]

< ~ LJ 4 w

6P csercussansonss

Peeccessvr s

1
'
i
Al




o ——

SIGHA K= .2 k=3.28

SIGNA H= 1

2.8

1.9

5

o1

L1808 168 2.8

ohd

1.9

«28

25 hd «50

13

«05 «88 «18

82

PHI

P T

Lty

FEL L LIS 4

DOBNABNNEN S S L ND D
e R TR R

NN 1 whAMAID B
SReT IR I AT NS
" Oﬂg. GOPAPPANS
sesesenecscsctone

0y i
SaIndesaniae

PERt R e

3

-913

MM LM oM S NENMONO O
PRPPPRPPARIEIIRE 3

FERE2RIRIR RIS

S

Nhhhh&h&hh&hlﬂlﬂﬁm

g4 e adiag

P Py P Ry P e oy P Pl P o g LS U

T

evsevdsusacsease

naneronsnholnanane
> 00 OOf SOy o
- " o (-4
o & 1) ]
& ¢ v 4
-
4
L

N‘N.hﬁ‘.“m‘.ﬁh

ROFRIRIRRZRIZERG:

0 ee s oo oo

P YT T

Ly L
B89 80000 secrro e

1)) ey ) 43 ) ) 4y 9 NI O W) N O NV S
NPPRNTNRANFOPND DN
OO@OOOOOGOOOOOG\U‘

LRI N ]

nnnnnnnnmgnnmm
PR RRRRARERIAR
LI N )

LERES Lt

OO.'D -'C!-" JQ-.'

-4S

«5 2.00
«25
+«50
1.00

101

mhuonn~~¢u¢-ng=-
5ol AN ) b LN 2P sl M -t
[ 1 L L L

880 900000002000

3% I

D )N O3 B o off B 8B ot DNV

8mao33$33o88&236

$3scgiansaTssem

PRRPRPR Rk aialad

WD £ BBV TN @ DR
LT LN LY LY &4
PRARRAP AP RRP P PRAP
s s ss0sn0ss0 e

e e A o A s P P o Pl o LN VAU

WSty o g fo
0SS GsvaveS

WU tie MNP NA B AN G S

2R3 22R22TI2555

MR M BN B B PDM NN 5D
d-ﬁﬂd.ﬂgdoﬂd.hh‘
PPPRARPARORPRBPOD
PP NGOG eEV OB RBSO A

..Omhhﬂﬂlﬂm.mﬂﬂd

4O ot D ot ) 0t 0D D v e P
10@0*'9’@000.‘.‘
IE R R RN NN NN .

azzanﬂﬂﬂ....****

AONC
oo tooPPetagesoerrs

DRgRNRTesrieey
:

Q"?’,,‘Fﬂﬂ ﬂm*gﬂ@

eabo o

| Cdaih
~
L
[] Sss0ass® s

e
roomaamnoooa* *
esosee

RRRRegsecsseqngs
bl wo’aoarm@ *s*
oo eo G NOTIORPNOIPPESENS

AR DL OWN .S FLNMMAN
Py P P g o P g, P, P B, P e LB S DAD

a0 Ly o
(N ER N NN NN NN N NN ]

fafububy, 0010 £ & £ LINANIN

maamw?o“ “333&32

AR SDDD & F F FUINNINN
PR PORPRORRN
ses0ssessvees

NWONBNANSINONONDND
f PRy FOOF POL PO

-
0
.

25
1. 90

1.0 8.00

~~g~dqqq
L) FPINTOPOO
SO BB DOOSOESS P

DU DBIUN o SN ST O ot P o O
NN N O O it sy VA VP
AR oo

teSe0%cs et

RS20 22
O oomgaoana 1 1)
Te e PRBES e e s
~~~~==—-woc:maaa
e
CRRRRRIRFINF IR
e " e Noeorngtaes
NN Al vt ot =t o O D DD DD DD
300y M) M) WD M AN AU YD e
OOOOOOOQOO RPRAT

AR N ot ol st D B DB D 0D

Notnan NN NBNSING
-.? JO.'I OO-.' TS 2

1.5 0.00
«25
«50
1. 00

e o m s e e o o P

amt— s



o R=308

SIGNA x

1

SIGRA =

2.9

.5

ot

1.08 Lol 2.8

1.8

.28

29 1] «50

18

-85 «88 18

-2

PORRL et T T

secose

SNBSS LB SNBDN VBN =

~~~-ss~~~s~1331
@as0eesese * e

W B S &
P B0k M.

seseescse

333

LR

ABABANANR-AQEB DA

WA
[3

»
X

33e8eesageax

sseee

sesesseve

sSecnson0 vew

e
LR N NN N

3 3338303543A0

ROy @asessenra

58889
a6 s

EEEEES

a‘t=:acammmm
Pt P AR
WS BSDSS S

Il

o, 3]
MM I M A A T RO

ePetesatoetP e

SHLND 'ﬂwm|'0 -
BNDPBN DB W P @A

BE8LE8HIMMIMODO L
$889890 888888000
cee

* s

Gt B HRT 0 M @A S0 B
WA PN A SRS ALPAAW

SRBITHEILLIITAG 2

B BN At YN ARBP A
B EN LA NS AN § N

P v N B WA
O"N‘O.M“ONN...

s$%000etecsrsnce

Beitiieidos & & 3

2 0L ONNDN s ettt AN N

u@unroan-omhcnon
[ N A D 2

VNP8 4@ P NBNND # =

rad e Qm.-'NWlON.rl\l:

GBIL BADFNN D ING # <

60820008000

VIBNBA BV LNR TS 8M A
A AR Y VA ) o et N o

®esessssansss e

FATITIITUNALCES

SUAUN AR LN M M A, i N
NN NIRY WA AYN O 1 ot vt o

LR

OOO:"‘ ~3n‘mn

" g
sesassstnsnsten

ﬂ\l\ll\"l‘\!'ﬂ'\lﬂ"l’v@\'\ £

.‘hd.*aidhﬁﬂml

—ldﬂd

3TERIRTRAICRAS

R e

L T Lk .NNMN-“NNJ
SdSa

BB &R P dstIA DA, S

A

bt Nnnnn,-o.’ouo

mmmmmmumacoe~~~~
esene

MM WA A S OV N A N A
SUNLSYIINNYSINaS

Catesessces

nhshmmmmn o

‘JJJ""O‘O
X

o248 N

N ORI RS AIN N iad

Sernseeesee

P

Ll P 4
FITTeLLNL LI IO

ﬂﬁﬁonngnﬁﬁgwomrg

Ceceessresnsnaas

ress8 P800 8080888
4o a0 OEBRIOEPRDY

SUSSRNATNINGTTTS
) ® 0P e BBt

NMNNN NN S BN N
N\ -

seseseessnassasna

A o P,
& 208 2008 Jif oM 2 oy 097 007 ’0 1 0.7 001 Oﬂf > f OQf O'f 0.7 SN Y
' [ 0 ]
- w - [ - w - - - w o - - w - -
] ] " @ - ~ 'y - - ~ w - - N w 3
[ . . L L [ . L3 L] L] . . - » .
o -l - - - L] ” -t
w - -
] (] . .
~ ~ L] L 4




o

e o000 anNehoe s

9
L3
€
g
5
€

BAIIVINPIPMINN DD S @
o D ) D VA P o) V) M D 40

CICRCAC RN R U N R R
Ll D T T 17
"M WABaNPAR

3333*0030 0000-.Qm¢=¢

e 9000000

o8®

WVWANN QDO Ol
Y

CULL

Se et tpsoasqgevea

Se0 POt POR

¥
9
14
£
¥y
3
6
£
T
.
9
5
L
) 4
L 4
T
S
b 4
£
]
9
£
b4
S
[ ]
2
9
6
¥
M

SELLPQAQNNTFNONVNVO  edod ot sl A A NN LVAWV NN

33:::: szszﬂﬂﬂfsgsﬂdddd DRDORP NP OVOHVMM NI
1M IV Fhe ) & D DM wdi VA
[t A A P CAL AL St d

AOPONNS FONNIVORG

™ B @D

WD NIAN PN NutNIAM A S BBM
MR N

CEEEEEEE
tE AT

Ul

o 99 OV vt wtAV N o LD
L

a5

:

G PO S0 ebete0s by

»
L 4
-]
.

Bt BN~ S OPBED

WD GO DA NN 7 v i ot
N Rl Pl @l A SR OD BN PR PNREM it M B0 S M AN D

AR R P RRRRREMAS SRR ENARRRARGRRS RRCRARS

NANMN (NS B B NNNN NSNSV SIS OMNNE Nmcsw

@b gt @SB S NLSSL SADBHOIN
SAGEmA

eeo0 e ssTINRIOOES
808000t GEO OGS

FARERAAAT2ISZ

CRC N K I B B B N N )
Ll T4
308

¢
L]
L4
»
.
-
-
s

VL VT %99 99g°  EEE°
199°  £9s° ¥ee® 9 999°
cope 299° y50° 599° £499°
8%  19%° 499° 989> 968
oi6e  606° TI6°  aT€*  916°
S69°  269° I16° 216 AT6°
£69°  s69° 136 Z16c  £16° 02
296°  99p° T16°  £36°  SI6°  UTE° 826"  026° 026°
136 936° 216 6I6°  226°  £2E° G2F*  Sg6°  526°
£86° 986" £36°  wi6°  #2b°  326° g26° 526°  526°
668°  106° 2316 816° 616 616" 526° 5260  <25°
286 91c° Qe e1ec Izt 226 c2e:  szer  az6:
ffe gieT  ffer i amr Emn fEn an i
TR5e  FRE° 6I€° E2€° §26° 126 126°  126°  126°
286 8T6° €16  T2€° 226  F6° 126 feec  226°
. L) -
e we B s ome one imlogm
de: BE e e e MR fmr b n
295 99¢* 996 896° 69> 86° 126° 1l€°  1i6°
56> 156° 996  196°  1%6° 9% 126°  126°  3i6°
¥§5°  €G6° 996°  96°  796°  1396° Tl6° 126 16°
186° £96° 996° 96> £9%6> 696 126°  ¥z6° 116
836: 33:  teks Dzes ies 16s  sse  4ser  ese:
8sb:  056° 696° 6€3€°  8i6*  816° aZ6>  %i6°  9i6°
£9R°  GaR° €96°  B876° 1I6*  l16° wi6e  wBT  %i6*
296 026° bses  IZE: €267  376. 3e:  wler cle:
g3 gse: et nfer s e lml men e
£96°  S96° 026° 1Z6° 2.6° 216 w6 8I6°  8i6°
9:6°  926° 296° £96°  496°  486° eg6°®  996°  99°
Zi€s  £I6° 2e6°  296°  F96°  §96° a96° 996>  986°
8J6°  sI6° 8es  Ege:  gger  fee: gee;  gee;  due;
Je6:  gves Eoce bee: geer  iges 166°  1egc  I65°
f3c. 98- 686°  €96° 66*  BE6° J166°  .€6° 66°
£86°  £96° €86° 606° 696°  E96° T66°  T€6°  166°
L
3 - - - - p.
986>  £96° 066°  TeEs 166  T66° 26€°  266°  266°
486 596° 866° 966° BEE®  T6E* 266°  2€6°  266°
ge: s g6 feer G wEr e e e
196° 996 ¥e6: Tee:  ILe: e ge6:  feer ok
@e g e nenr e Tt e opeer e
L4 .
§86-  dsc-  ees ik §ees  ZE.  fee: fee:  fee:
g6 s96° g66° 166>  166°  366° £66° EE6°  £66°
S96°  as6° 866°  I6E°  JE6®  266° FE6°  F£E6-  §66°
F66°  SER° SE6° SBE°  96ET 966 ° 96€°  966°  966°
266 £66° §66°  GEE*  €66°  SEE* 966°*  9€6°  66°
966°  366° G66°  E6E> 566> CEE® e66°  966°  965°
266°  £66° so6c  Seer  gebr  gge: 966+ OEE* 966>
fe. dee. e, e asce. dee:  seer  see:  sees
265  266° s66° S66°  966°  966° i86°  IEEC  IFK°
£66°  ARE° §66° 966° 966° 966 166  1€€T  166°
SpE*  966° 966° 9€E° 966°  166° 166°  166° 186
$e8. %ei 8. k. e ase-  fER:  jees  fes:
£f66°  %66° 966° 96€° 966°  96E° i66>  166°  166°
est  92° (T TTIE T2 11 T 98 s0°
(1 ¢ m. g

°E=¥ $* =% WIIS T =H ¥YNIIS

ONDNSNSNDINDN DN
PSS FRL 2P 2N

L]
DN In
] f

mm0000000$

S4PHAANATNOOT NN
P A Po A e P P AN AL

o

SO SPLF 2P

-

WIBINSNDNaNSNSIAS INanSNanaBoyAh
SO0 F PREr FOL 2N

-»

NONDINONSVSNONBNG N
FOL SOSP 2POOS 2O

&,

[ 1 B §

0s*

se*

0g*e 5°1

pD°T

ag*

s2*

00°0 0°1

103

00°t

8s*

se°

080 s°

[ ] R 4

0s*

82°

co*s 8°d
A n




T TR SdmeTR s

|
|

T R TR W T TSR s T e e e

AR TS AT

= 5 R=3.90

SIGMA K

1

]
®
-
-
(¥
-
"

5

ot

) P L L o
I\.I DL EHHLDL08 0 QANDN
BOEOEC SIS OEE BRSNS
o NN MDA EAM YA BNAN M EMP S I BN OAD D NONPLLINLRAINAAD S SVEILNANGNS LD @
1 SHunmaiin N SONMNG SOSNNLENNIIHE030 T ATKTIIONGIAN 00BN NN TASNLNGNL SNAD
. A SELILPL2 SR SSMY o o -
- S ¢ PO BRBQ OIS e B st e s s BT OO N S s e @ des B aves s LU R B B B B SRR B N Y )
- o, P P, Y £ ol 60 1\ ) BB i b3 Al OMERMN REARPNABSNN
LI vyt PN bt N anen N 2D @ A
(]
- [E N NN] S80S0 S U PR PSR CEIRNIANGANER S
: S N Y St A - Furoe A :::ua::u;—gnqamc
DN -y ot M v
. A PISOABRD ISP AMS o - a P-4
e e O PPPINPINCEROEOESTPNDIS LN N B I B R B BN BN ) L LA BN B B BN B B BB BB O ®IE B P eGPt e
- Qherstate ~ POTPNPONRE NNV BABDE £ & &
" i DOBDBGSIANAAGERE 008588 "N N
- ARE Foronsrtsrressss =n -
TP RS FNEIPIOIPTPIIOEIN HVETITORIINPEOOTY BV LIIURCATTORNEE
- L] L L LENNANNLING A S wB I ATANGMIE S NN ENINONANSB TGO BMEMRNEMASSIA-LIM
- LLLOLLLENIMIOO DS BB BSANANB et ® DR OIAL NBAN BN AAMTIA MM 058 M AN SN O
. P rrrl rerr -
[N RN I NN NN RN ] LI LN *e 200800060 LN N ] LG RN BN B BN B B )
- i) vl WD G DO O N A nnhNaHlNOuh.Qw\n‘
w BB LA D PR M.
- vl v
hd Ss e eNprgteeeY TP OSBRSS OSIOGIOIDPERITS
- T raND 0S4 DB A SPASANAMM N el 55D TAMKIRM OB QAN $
~ LV WAMAMABAN S S £ P RS OAEOTBAUNT WNALANADFONM A8t AITIN AN N M Yt g NN ot
. THi- P Ereys
A sE 0O .08 0 he 000N L B B B B s 0 B0 EBsN O ® 28 P B UBIEE SRS
- SR/Wan LSOOG St o &8 - n NI A A
" ANVN A mod i@ e R B B A D Rl 8 Bg H e Ui AN AN S £ @
. ] 000 29535544 DRSS ENS o’gtaac
sSsewsvEBES LB N ] GO0 O DSOS OCPOSIONOEDRPEE 2w etens tesssans e S0 8t taeRrte S8 0O CIESOVNIS NIt
- +8 MNM At PP ONM P BB VI P MU O i) 4G Dl B D
rs V80DV EBON Saae WARNNRIALS 28 # e NAINAA
. Ses S DEBPNNSINNEEDS L] .:':—I'Il'....ﬂl.l'l sPsasdeseoPInEEnS
g T T ST rr e HaNTRIRIVIITINGS SonsaTinsscoss
- .. om0t vl l el
b B305322205052332 - o SEUNININSUEZDISE
[ R NN NN NN N NN NN e OO IBIIERIEBTS BB eSO RBREIOSSYIER S
M AN o vl b Ao el sl 10 M b @D BVA LN S SN W) el P NSNS IB DM S SUANN HDAUDS AILPNESIMABOA AN S
- & TLaniRaN NNNEQQQ\.INNNA...Q .3.».~~!=~$3o3.-....« ANSTERLYSIRANR N RIS ORI
. - M DDA PEISI LS ILREES O LS
e SUBIEBNIOIBRNAEQGEDS et sevpspgasashsess easbaBasubosansssns el e satssReBRe D CRCNCRE BN B B BRI B K Y O )
- B NN o Yt N N A -t ot b & 3 B AA :3:::::::::: n
- ol ou 4 -y o vl
« 2223BNINSSISRRRE BREDELES0L 00!00:4:: et
[ RN NN NN A A N AL LR N R N N R NN ] Sesuantens W8 sS O TP e OO
SANAAMBOOON A N 42 CRNONNN wu
8 ama Iy - NP AR N DD AR ANAARMF I e )
. ~ by o O F42ILLELIASELRES et
G R OSsOOBUGSOIIRNL RO CICACEE BC A B B A B ) . BB sEDOYOERIEENIEDS S0 0 gV s esSOry ey
w ~ NN DDD DN ot ” DL ees FMACKENANORZONNNN Ld-dOBETAOTe S e
R NN 44 5 i 44 tebel Pttt
s ad WSS, SRRRR iy 4 33 T S b i B A4 A Rt b Lol SIS B bepfapototptod
It eSS ndreqguegq e CRE RN NN NN NN NN ) 2 et A IOIBNOIROEED 48 98P0 TRy ERe AN LA N N I A RN
~ . BB NGB EGNAAN B i b b At A ~e POPNILL S
P i Nt rivtts toioi  Aubeinbe RPN NNNS OB 0000~ A ; it FELPEILLE IR Sttt IO NuR
d A YenconR R ) o0 Sessss4s00000007 -
aneedissonsssan L AasassPEsstaltup [ N N N BN BN N B B I ] LECICIE BB BN B Y B B ) L)
" a A P, " A n A
PR LT LA LS B S At CE SR G I L A L FOL S0y ATF s £ 2Tg LOF IOL T & 2T IOF 200 o
- w - - o " - [-d - W = o [-] [} o o - " a -
- ~ w o a ~ w o - ~ " - - ~ w o ] ~ " o
. - » . L] - L] L} L ] L) L [ ] L . 1] . . L] L]
- - [ - o - o - -3 -
- " L ] - [_)
L] L] . . i
N ~ L . w
. — bl Ty ol




UNUN wof ool wed ol
[ N oy P
sueee

ot s A e P M M

L LY

PRPAAPLLLL A HODDD NNO NI TaRDIS
smmmmmmms:ismmma iAoy N
VOVDOVNO0dD

L2 B BN BN BN B BN 2

L 4
°
.

oo
ek 3
L ] *»

NN o S0 V00Ne <
RN PR AR RS PRARD 8D

>
L]
~N

507°

) A UV b

[ adaal-al -1 -5
P A i M i
.

R

DHBOwivieiet POTE
00 COARORRONACROO0Y VOVOVVLIVDOSVBBO® ANNON

® 9908800050000 0800 290NN SSIPEE

SN PPAMNNTS PORHOMPINMINIOMNIT ONILODLININMINDHRINN PN DN

L LLXENNNMODVOMN NYNMNNNN ot DD DD DA DDANAD

3237

09°1

e ——

-2

l°

e S T T W S e R N ey ST T T T w4 e wv—an o i wrR e s

29s° 128 628°  9F9° weng* 9c8°® 959 9%e°®  09%° €99°*  €0°g*  69g°*  G9g°*
232" 120° 92§° 2€9° gro° 959° 5GP°  95g*  Jc@* €90°*  Gep* g 69N
€1l 120° 929° 9Fe*  Qae* w59  GGpc  gear  gcpe G C9g* P G9e°
AEL® 120" 1§31 2%e° bye* a¥58° 260° [ .33 B¢ 1968 * 9@ * scp*® €qg°® 598 °
2169 498° F£J8° £99° @9’ £69° 960° QEE°*  €58Q° f06° f0E* fDe*  fpe°
z19° 49ps  §49° 929° BIP° £60° G69*  9FR*  J60° £06° E£0E° £0€* £06°
s18° ¥9p°  0J9° §l8* @IP* £68°  #hR°*  J6R°  O6g° £0R°  E0E® £06° £06°
ase* yap*  £/89° 2p@°  l0e* £69° SEP*  PEE*  E6R* £O0E* EPE® FOE* £06°
Sere 3. §E3- Tee-  Bee-  gMe.  ghi. iR f0e- Hee  T1e-  tlee e
£29° IR 6J8°  agR°  98e* 206*  £0€°  &DE°  €DE° I16*  ITE*  116* 116°
f£49° L 71 A 2€8° 8689° 46¢° 206° o e’ 906° £06° 116 * T1E* 116° 1T6°
§59° 9/0° O9§9° 969°  T0E° G8E*  IBE*  EDE*  TIE* SIE®  &16°  HTE®  HIE?
1 {34 eiP°  4op*  fre*  ghe* G0€*  906°  906°  €06° £16° £1E° +4I6° HIE®
929 e 269° 9ge* (3.4 4 506° 986 °* 496°* 40€° £16° £16° £IRn® 276°
199° 9i8° %98° Te®*  SEe* G0E* 90€°  906*  E0E6° £TI6* ETE* %T6° 916°
959° 669° 9DE® £IET 216 22€®  H2€*  TLE*  ZfE° 9€6° OEE"  9FE"  9FR°
WOBEOJEDome G gmlodmlone Bl o oaR e o
e0° 66S°* ©PE°  STE° 426 126° BfE€°  2L€°  £56° 9fg* 96" 9F6°* 956°
60€* OE6°  T86°  J%6°  166° §66°  SG6°  @SB*  ESE® 196 196" 196 196°
169 ° OEE®  QEFE*  246°  GaRe 6G6*  QGR®  JTE*  JGh* 19¢* 19E* 196° 196°
268° 9EE*  BE6° PYE®  WHE* G66°*  966*  J5e°  266° 186°  1€6° I%6° 196 °
T11€° OfE°  THE"  I%E°  156° $56° 966* §56* €S6° 196° 196° T96° 196°
226° Z9°  QUE° %66 T34 096° 29€° %96°  %96° 996°* 90p*  93p°* 99K °
1 134 2%E * gaE* 956° (1.4 09¢6°* J96° 296° £9€° 99¢ © 9Qg* 99R° 99¢ *
660° 29 GeE° QN 13 09€° T9E°  296°  29€° 996°*  QOE*  996* 996 °
536° 2%6°  7%6°  £6&° GE* 096° 2CE* FOB*  49E° 996°  gog*  09Gp*  996°
92¢€* Yok GCH®  25€° 9g° 29€°  %9E6°*  5GE* €96 g96° £96* 995° 395 °
w—m. bid 2 646 ° [ 2134 SE° 29%° £9¢° 896 * S9€ * £96 °* £o6" 896 ° 996 °
0€* o906  J%E*  §56° Gk * 29€°* £9€°* £9p*  &gp° €9€°  §96° 996° 996"
£16° eE°* 696" £56° 956° 296° f£9¢* w8+ c96° S9E°* gSE* ©9%° 09b6°
969° INE® 98t TSE° FGB° £96° %9F°  €GH°*  COE° PJE* 026" 026° 026°
mo.. THE®  GAE*  646°  TGE° £9€° H9E° GOR*  C9E° 6.6° 0Z6* DZE*  Ol6°
16° Te6®  ZI%€° £56° G e £96° 49k 966 o6 ° 9/E° BZE* NZ6* 0i6°
516° I8€°  G%°*  GS6° 66° £96° G96° 966°  J96° 026° Di6® 06°* 0/6°
IS S EE S T SO
96 696° 2IE* Sl6* 1E° 296°  £96° F96°*  496° 996° 996° 996°  996°
g6 ° 69€°* £l6°  Jpke 16° 206 EREY  wPE° %6 ° 99k°* 0QE®  996°  9PE°
96¢® 526* 9l6° 2Q€° 96° €<  OQR*  JUE®  $P6° €96* 686" 6U6* 686°
2%¢° GLE*  1iE*  006° e6° ag6°* 996°  J96° 96 686° 686° 696° 696°
S4€° seec  116% 6167 _omu aomu oumn aee* -Mu mumu mmm” ww : mmmu
§5€. 346+ Qfe- fwe:r oee  seee 2ok  G8es 86+  €wbe EgEs  06bs  06b°
£S€e 9JE°  616°  206° RE* IPE*  IPE*  PPE' 996" E96e  BRE* mm . mwMu
FRI 2 - T S L S | S SO+ P D O 1 P 1 T 1
01€° ¥GEO  WEEC  296°  HOR* £LE°*  NlE°  §16°  526° €lB* E46° €26° 626°
€T€° 966°* 6€E* 496  GOE° SIE®  G2E°  Gle*  Ei€° €LF*  6/6° 616° 6i6°
A P - L O T L A L R Y SO 1 3
CCE* 6dE® 2i6° 306° 996" 686° O6E°*  TEe° 1€ 266° CEE*  2E6°  26E°
456° 64E° 29€°  #86° 9PR° 696°* DEE*  TEE®  156° 26F°*  2€€°  266°  ZRE"
£76° 646° 266° 496°  £RE° 69E° DE6® DE6®  I66° ZBE*  266°  266° 266 °
856" 646° 2%6°  496° amm. 686° D6E* TEE®  166° 26E® 266" 266" 2EH°
99€* NE*  F66° 686° 96E° 2EE  CEE®  FES*  fE€6° 46E°  MEE®  NEE®  HEE”
296° 896  9§6° PRR°  ER6* 2f6* £66° f66* £66° %66°  hEE® w66 966°
6SE° 8§6* 9§6° /96"  6R6° 266° 266* £E6°  £66° %6E°  966°  M66°  HE66°
296° #9E°  966° 99F*  6P6° 266° £6B° FFE*  §66° HEFE*  WEES  §ER®  HEE®
8¢ SPE®  ®66° D66°  266° £66° S$66° HEL®  466° GRE*® G666  GHE®  SHB°
S9E* Ge&* 266° 686° BRR° £66° £66° 4ER*  Hp6* G66°* €hE* GEE®  GFB°
8996° GE6° 266° 996°  696° £6E°* £RE® EFE®  H66° G6E* G6E®  cBE*  GRE®
S9€° 596° 266" 686° 06E° f66° f6B°® WEE®  %E6°® c66°* G66® S66° Gb6°
1 ot e* L T3 [ 44 0s° 04° s2* 1 44 ot g0° 50° 20
" s® &

ggere=¥ 8° =x ¥KIIS T =H VWOIS

[} ) +

T & 2NF SO Iy 20N F POF PFOF SOF I F FOE ISP PNS IM P LN PFIP PSS I

d M = NOARSIABNSINSBNONDIND INOINSINSINOINDNONSNDS NaNOINONSNSINEDNOWNS INOINOINDINCINGDINS RS AS
a

00 °1

gs*

Y-

600 S°1

oot

cs®

ez*

00°6 0°3

105

00°%

0s*

52"

gg°c s°

oo°1

0s°*

sz*

00°0 0°0C
A n




e SV & .
- areng,

L
-
.
128°
popk B
. ﬂM“Q L 1T 0 68"
. 420° 128° 228°
. 98 9° (3T R £20° sI9°
. ¥¢° b1 M [H M [T M 959°
. Vi 2 M 9n9° [¥{ M £28° 910° 1 0° .
- «20° “-. . e28° “ 3 Mu . .- . .“-o alp®
. 48 .“ . MM - b . Ou . - bii e “o*
L] . . 28° 28° g0° . 18 H ] .
. m. [T M §ese °?29" 5E8° . 3 21 18 ° .
. e20° “£0° - 120° Y8 - 3 L3134 TR 410 - :
. HO"Q ais° MW . N 230° {1l . 1 38° olp* vig* .
L 13
. . 20° 20° 920° 129" . 28° £IR® 210° v318° M . 3
m«u. . ¢ ] ] 8 um . . 4 DO 11 4 438 ¢ . k41 M
. NM . MN . | ] 20° 120° - i [ 31 2 in"* 218° ] . .-
. " H s 238° t29° . 28" 1 31 3 T 11e° 4 . . oot
. *hu- . 129 [} £20° 120° . 129 £38° e8 * . £ . ®
. L a5 . S [ 11 128° . 18° 128° 10 ° . % .
uﬂ . 923 £28° 129° . 1 610° (38 . .
. . 3 11 10° H . Hig T ,
. i & . [ ¥ 1 34 (1384 . . 22 H 3 141 e Ty
T e | 11 425 - crTe - X -mu" HH . 11 P
u §ﬂ . 13 3 M‘ . wﬂ . £YT° TYY® . 10" . " L] .
. L1384 w . m- (%] 4 . *u . £3I8° (1184 eI0° - H . 0! ¢2*
. ) 84 . *5 b ) § 04 MN . 11 0 11 (31 84 291" . ! : H
€52 L7354 (3334 . . 4383 213 0“ . ” . . s
. . 23 34 . . o1 J - 213 : . . 15 .-
“- . 43 . . . ff1c OM; . {134 . . 050 e
| ¢ 1384 ° . (7484 . . ££t° m& . » . u o §
m‘ . . . .ﬂ . *0 . 687 . n . £1° . N4 4
shmo N* - 9 ro 1) 34 [ 84 . ri 3 id » . Ps . .
Fy 34 73 4 2¢1° Oﬂ . 291° . 113 34 . . - - n N
. g “ S 8%I° ”“ . b 5} 4 (1334 . . . 2" T
(5] s . 83 * . 143 Vi35 . - .
M £ . H - 3 . . 4
L] ye (3 298° "" . s Gf1 %n . 9 1d . g A
u £9¢° L 3¢ . [ 51 9 . . . 13 54 ) 54 . Os . : - :
“ . ! “ . M”o ﬂ . - . [ 3334 ps . - . : . Ty ;
994° Y . ﬁ . m- g . t£ay " - " Mn - : % X
3 & 1 gr g oo s oE B OB .
. - T . . . - [ 13 &4 . - §2°
30 [ 54 L3 mlo . Mmm i : .
1o i R e §: ¥ B i {%: . T8
hﬂ“u . 1§ “000 .M“- Yy ite* £e* “’n- “ . 86g* . -
M«o- 428 [ 1o §° [ 05 L 3 59 4 £4° . e s6r® e 8°
e oue HE mﬂ.. e € g 1 i : £2 08 .
Ao a‘a . . . 9% e ife°* 19 ye g ]
M““ - * H“n ”" *"“u n‘”“ ”“ OOM 29y ““M' N ”MMN .-
&"Mc ogg* Ve ’ 11 [ L4204 e F2 4] Mmoo H . P et H "
v 2760 os. 84 Isee 15y R gs: v . : gy
-
f umuu . um" T34 158 M"u w.m“n mmuu mnu v o5t
L -
mnu b+ ~u. . s £55. a5 b % H
3 £4€° M . . £§* . LTI L34 Soor
£ 4] 1206° . a9 185°* £13] 2¢° ' g -
$6° [y T . <898 95 95 Yt 4] e . 52°
% I it g 8 3 R
T4 . 19° <i9* [3{ M 29 26° .
g & W om I it : .
b 380 . “- -M- 9 . 3. me- . 95 90°8 9°¢
yE* £95° ¥$° e 19+ 29° 29 29° 82 6 ©
3 aid. ile-  1ie- 123 5e° 959" . aer 8 =]
" " s in- §3a- 3. 135 . ¥ 5 ©
* -
awnu _uu" £¢9° [ 140 959 * £9° . um“u < T
sss* 3 - 289 629° 289 " £9 L3 N H
929" 599° 2 629° [ 35 M ¥3° oy . 1E9.
£l 24%° 2 ] 259° 4 1 49° . . .
£29° 149° ) 212° v9° [4 1) . H by 2s°
H b4 Q*- "z 9° . mao- ¢
osa- 212" e . mc‘-
C%ﬂn 3 821 cg2* - "M. A
1o 24° 0ié S . e F - sz
999 m% . s9f° §§z° . o..an ¢
Ql- e21° [ YA sE2° £n.
3 g 125 631 i : -
b See- §H. &1ee b s . g 88 * s°2
! 38 £4° <el° o8z : £ &8
° £22° (14 262° . LY
[ ¥ &d LT 7 962 . "Mh- N
LA 45 3 . m&n '3 0
-
9°T  §3°T  8%* 9z e . Mmm" .
(133 g*: 0" 14 .m 86°*
' .14 wﬂ“. Y
2* €0 . e
1 s* . M"m. m 62z
v
W-MNa 6T . 688 N
L34 - 80°C
@ 9
s*  ss  20° THe & z
| & 8 fn
v

00°E=2
e =

¥ yals T xw

NsIS




f=—

o et T —

e —— s

[

K=1.0 R=3.08

SIGHA

1

SIGHA

249

1.0

«58

«5

el

1.68 240

1.89

«hd

1.8

.29

25 ok «59

I!n

05 «08 «13

G2

PHI

NN OG0 D B OO DU P
OIS o o o =10 D ODIN N NN
ROARRRORRPARN PO B0
RN NN NI I )

BVVONINLNONMSN 20O
5905 LMMMMIRE D

it B =N D
Pl Pe V) SN
ARPRARARNN
LR XX}

«988
« 986
«388
« 980
«978
370
978
« 378

vl ol Wl PRB P AN SMNNLIANO
L L L L L L L X X L]

]
PRRORAM Am
evssseve

PO RPN M A AIN AT ARD OO0
0 © O W OO an@ﬂlﬂlﬂ&\ﬂ
PFOPNRAAF PORANOIYNIM

evesseC RO NI

@ RRON N A AN NI NAND DO OO
© M VOV LVODVVD I DININAIA
PRRRNOR RPN PRAMIAAR

s00 000000

MARDAN AP AINNAD GO0
oocnagnwonncmmmm
PPN PR PROOSFO

PR RPA N AN A VNI O DO D
0 D0 HO 00 NVD DO INNN
CROARPRONNORTFOMIAR
* 8 08 08 QOIS eets s

NNV SDNDIACNOIND
! JhE S PO 20N

-]
un
.

«25
1. 00

it NSLNNOODNNO D
A0 H0.8 B 8018 ANIAIAAIN
RPRRRPRAORPPARAPPRPR
0 880 ¢00 0ROt

nwm
o P P e o o o S B
[+ 0]
o

PAPTINPANODCIQRINM
Aol P B e P A R A o b P o 3 3 )
MOARPANANRAPNARARONRAN
[N RN NN NN NN NN ]

DBPONVPAN DN o ot 0N
OhBDONNAMNNNAN P 2P
PARPRCANPAR TR AEN
S0 0SB O SO OEDPEOEES

NNNNQOOS .S LS00 00
NODLDVOVMNMANAN 290
eatoale sl sl aleale JTo 1. o Te 1o 2o X 4T o le
LR I IR R O N A A A )

NNCINOONS S P32 D000
DBOVODODOMMAN F.9.8
PETPRANPCIRCRNIT O
8 e n o0 et sl

NOINOINDNRDND NN

-
~" K -\." TSP -’D." S
1
=4 w0 (=4 o
o ~N n o
(3 . . (]
o -t
1)
.

107

a
3
3
s
(-]
8
s
8
s
8

.8

4 Bed D MMIARN = MO RN M N
BN 0 DO BN D OO =l
L-E1-T-X-1.0-L-0.R-1-1-7 1.1.7 ]
200 0ot oo

LOLNIMANNOIMALPN SN
CANDPDNO PN OO LIMUM
DR/NNVCOVOOODVHMNOAN
2asdsseesscssvoacn

0 YO VNN NN NN N
NN‘VNNgNN-‘ﬂdNNNNN
RARCNPIRONOPCOTOD
800000005000 s0a

MNNSHO D ANDBH AP
IMAM A AIY M N OIS 40 Aa Pt
PRAPRROPOINPANI OV G

AURNVNANDDN MO VINSBD
P L LN PHINIM PN
PRARNNPNPIRN AT O DO®
RN NN NN NN

PARENANAMOODOaO0N
JQQJJQQJQNWHGOGQ
[T Yo yTe Lo T8 Y0 To D aleple ude X0 o0 o101, )
See s s ssesses e

QD QDI NN
WARN S 2.9 5 $MM) pO IO
OVPARPARRRNRARNN NN
ssecapoBseNss RN

NP AT i T4
V. 1) o1 & * o
SRR RIIRITLAR RIS
LR BN BN AN ]

MAIM P TS wiM edod AD AN A
mmmmm;mm::::aaﬂa
[ a1 gTealoatopdegle o ilo i do o als T ado e e ]
Ss0 e 0200080000

OO OOM MMM O MO ORI
m*u‘\m*m*m: FE-1- 11

[aloalE e Tl ] [salealoale o o
S et s sseebse gt

[U-JV-2V. 1V, JC JC g JX QU I IV IV, L Lo Te Yo )
IMANARBRINA S 2 P+
PRATMIENRANRRAOMIOM
seenetecsssacesoe

Wi0NL 2 e I0D0NDDINNN
WINNIMANNINS 2 > F DD O
AOTERRRORTROMNONN
Ssesssatssssnne e

WOVD LS FLOODDAOND
WRAINBMO BN S P T F ol Dt
PPOPOOORNOPRNTTT
S e0sce et

NN OUNDINSADIA DN

f LT Jmf me RT3
(-] [V, (-] o

) ~N N =

. . L] »

o -l

(-]

L

-

———

NNNNODD 0 HODIDIDD
WLAINN £ .8 2 2 MMM P RRP
N AR A A AR A D000
P @ @9 AP g ®BRers

WAL GO N MM Ny
N s e P P o Moo P D AN AD 74 vt ot o4
L Y S U N Y
seveestess st v

Oanmwo il e ]
adtoaotfarn o emMme
O DODBNABNAN S AN
e 000 to R P sOEROS

RPARPPRONL NAB NP
D ) D m NN e DN L LA
BO0OBV00ONN BN NN
e oo ceoonoreR e

PP P P 49) 9 19) 1) 0N
IR MAIN NN 9
DO DOOD

.'
.83
(X ]
o84

sec e e
VOO &N
RNODYDBDOONA I
=L -2 -] L -]
ce e .

QO DNNL FNLHIM PN O
Qa0 VL) O & R DA P P N NN
APDODVOVOVVNOVB VD
secacss st s

CROw N OINDANDOR OM
POMRPBVOON NN NN
OVORVCODODLCOVO DO
48 0 a8 ey el

A =tNO O DA INO D N
PPN D ODD Mt My )
OOVDCOONNODOVOO 0O
e ® ® 8 o b ssVeNe e

OB DD AN NN AR RN
G‘@G‘\f@d\md‘nn‘oﬁﬂgm
oD@ NENONTOODVX X
e s s evers st

V20 2Y- XL NENT N VENENT NNV 3Y. 3. N .}
ARAAMA DR DN N NMMET
NNOV O OB DV OODDen OB
8 5 85 0 8 9% 0 e st

DO LB AN NIMAINNND OO D
NERAPRAOD Q QDOMMHIM M
VDVROD OVOVVOMOVO0D
S e 00 s essOPIO N

NoB=InoiNoiftanollons
..f N 4 4!"\..' .fﬂ'\-'r >N
'

29

o
wn
.

1.5 0,00
1. 02




e ————

= 3. 00

SIGMA K=i.0

SIGHMA = 1

1.0
50

5

-y
-

1.08 1.68 2.8

A8

1.0

o280

25 1] 50

5 +88 «10

o2

AL

DBABN O N
SESERTEIESS

108 IEEE L

LY

3izazaziatey

L4
INPNANA. > 00
ssenseccscssaners

T e

SEREnIEG

RENETRE

st

oo O oo OOV I B0 DV 00 il N WY WA
...-..-..". ‘aﬂ
el

LS A MA AN

Sssssassnssense

3% T3TTREEARURRRARA

& $ & wivéed .:--d--nu

254 TRRRR

PR Tt

DREmEe o

- e N ot b ol
LIEEEEEEEE R LR R

§ SASIANasennInEy

32ITYTRRNTLRARTT

aasasgsysesauns

s ensesesssssnay

vy ey iy nery

A b s i D AR

SSREiSENIanEnag
SRSTIRIIIRIAEN
‘;'353?3-".33 rid

WA uwm v o i
H‘H gﬂ-wgd

.. - NN e
v o esee seces

At P Ol O SBIDARN

NN AN
NN Nle L t

NN A

M B NWMAN G i & N
R A L e e

CesPentoespresanacr

BB LAAAND L N =g
NMNNNM':MNMNM-‘NN -

RaANaZRAa ST

O P od M R D LR D B8
e tieh it it

~
NN NI NI o N O of ol od o

o i e INAAA PP PR AN IA ot od  yof ot - sy OEP0 N
ARORS S B i T EELEL ] it £ i)
Sarranatdd 3722955 0assTnnnn LELRAEL E
IR R E NN NN I E N NN NN RENNNENNNNN) [E N NN NN NN NN NNNNN) Sa00tssossapusa
I At u-moﬁm: b=t R P 23 L7 oA
~ e LA - B ooummmn3‘$ ¥ PR IR P ] ]

P08 0GP RROINES C0 0000 RSRPPENNES CPBPIINNOIREITON S0 CRIRIGGEOAGOt O Suaetagessscsnsaes
UGN & PN el Q8 VRVWNLINMBBBRVAVS AT ABNN DL BLM N Sh A B IA NS WTBMAO T NGO SR INm
Ha ™
RERSERSCHSRISARS SOTSUITURTINANAL TUOUOTITIIIcng ouaNaseatnERst Jaigizigutasatas
[ AR ERENNENENENNNNN] 00800000000 DC e LR R NN NN NN NN NNNNN] eeSwtpisapsane s, 9000t atsanere e

[ Py ]
3% """"‘.“.('!QQ

MHHI‘!...“.;

38334

« 551

onl wl

P Fa e e o o P oo i o e By
se0s st

WNAN e SO p 205

K AN

tevss0080000eneta

Oﬁ’lﬂh—l.ﬂhj{pﬂ'ﬁhﬁl
. b

-m-|qnm15~.nsog§n

P Pt vttt
"
rrrl Ry, nnn
.l..

*ga-.-.&:::aﬂvﬂ
248 ?glboﬂhhn
(R R RE Y ENNERE R YR

repiare Aot fobn fofs fuis ooy
IR R R NNN NNNNENNENY]

f )O.r lﬂf ‘Of L

* Wn e e
® N W =
4 ¢ 2
-
»
L]

- -
& SoOL 2P SRE 2D
0 4 ] [
- -
N [, L4
- . K]

108

[ -

SdSIeSTRIaEsIE 2

P B OO BB A 3

:z@@ SN

D00 P @ £ BE SN N

R A A ey

:hhh D10 D 0D O A

Pt pIE L B
s etanctnanangp oy

ace »ROoSRaes
.e sovsuntovy

AAh Pl @ B 8 § @ MMmM

Lo L0ent samananim
v N

el
80300 0¢rB020 000

NSNSNINBNSABNINS
f -.Q..l JOf SN,

- N - -
- N "] -
§ vt
-

b

»

fo €22 o ke i e P, A ALY - 4 ALt G A S M S TS 07 1 ot AL A ST R M 3 9 3 s o+ w2 e & a1

e HPE JNE 2008 2O
] " " 1

- " a -«

O. N " .

- * * 4

-

L4

w

Cry 4 A s skt




-] .
-M“Q T98°
efe* 158
oce" X1 34
3% o
L]
0‘“- (L5 M
999 ei8°
£20° 108°
(¥ 9%68°*
[ 91 A Wy *
§40- 8.
<ie° i68°
e A
L]
m&“- ' 3 "
Te6°
T196° 28
d“o [y u
T19%° 113
196° $6°
196° 346°
d”o ﬁ e
“OO" 12 n
99¢* §46°
Nmo 26°
L] OM "
i/
“8. mhm"
d”" 9% °
196° 2 L]
&
OMMM 406 °
626° b
oL et
H
£96° snn.
o
J”" 606°
e e
Py *
N-o 9296 °
1% £450
& i
734 626°
496° 886°
96 [ 1154
T8 696°
196° 986
296° 166
19%° 166°
196° 386°
996 ° 166°
296 266°
A
%6 ° 5cee
L]
02 09°1

P L i

20€°
31 ey
afee - PR £ Iger  ssse
N Sies a5t 26  £26° 956 *
20€° 3. 9%k S3e- 136 H 096"
1 v 486 20e6° 26° 6 656° T%*
2€° 956 * T46°* 156" 9f6° 2£6 * Dnmo 6sE* 2ve°
If€° el R feee  gsee efee 0% o5l ekl e
21" 439 8. INe. k4 956 ¢ €2 2% 8%6° 4% * £%6° €
T B O L 2 SO
. 46 ° N | €56° 956 955 6° 1 SE°® GHE"* .
6E6 - fee.  7eee 6% 256" 656° 7e6s  feas see. 9%  196° 96 59 ° d
616° 43 2%6° mc . $%6r 3148 foe* 856 256 ° 19%* .-am T96° F24-2
196 ° b DO £ e, £%8. 65 bose  %oee [N 1. Joe- lac- §36 &y 0
m*m- e * 949° £56° .@0 0000 896 196° £96 ¢ 19 ° .—@0- 196° 196 °* 6 L
e [ 14 256° mmﬂn dOMN 096° 096 °* 296° 596 ° m“@u 196 196° G4
296° [ 173 M’. QOM- 196° 266° 296° 196 ° M*. m@”- €9€° 396 °*
256+ 296 $6°  SSE° 196°* 29€° h96° 23¢: €96°  595° G696 96 ° 4~ 06°
29¢° 206 St6° 9 196° 796° £96° 596° 59 ¢ mwo- €96° 596 ° ]
42¢2 1+ TR 1. 26 986° 141 S > { £967 EE. SR+ VI 596 % 4
see: Shee  ouee o3t see- 606° 3 O 3% a3cs  a9es 53;
M& . 866° $%° I -0 QOM- DoMo 066° £96° 3% 2 o@mu 996° 996 * Y- 62°¢
T3 (113 F14 34 0“0. 686 ° 3+ 3 26" 266 ° 996° O‘Om. 996° [- LT3 5
Sg; et i Iee. ees:  %6: L P 1 pes * 296> 398 3% 4
20€° H-r P+ M Zees 36 696  Db6? 2R -+ 166° 16 J%6. 2
006 266° 256 ° 266° NGO- 000 GBE® 8€E* 66 ° 166° ! 6® 166° G- CI°
$46° 266° fees cees its. 260 sge. 1 TR Ise0  I8e.  jee. 166 * coto ge2
1 8 1+ SO Y+ cees  gee: 2o seel ctes ceee 1eee  Iees 1eee 1 T
686 ° 286 £E6° 66° cmOn *n.- 266" 366 (1384 966 ° omn-n 1€6° 166 * Gh
596 ° Ge.  tes- $ee. akes o R4} 2te-  3re- P+ I jees &
626° £6€ ° 466 66 m:o- %o 266 ° 9Eo* 966 * 966 ° GMO- aee s aEe * - DO°
+56° £6E° £hE* S66° OG’Q xes O%E * 966 * 286 * 966 * OGO- 1ty 04 966 * (T3 3
£EE° £66° “mc mma. 80. 966 * 966 * 966 * 260° 2 6° 366 966 * 13
94€* £e6 " ”Oﬂc 000. Gﬂ“o 966 * 96¢ * %6 ° 166 ° NOOc 266° 9Fp ° 8
526 868 ° 6° mOMo 966 * 966 ° 266° 968 ° 4586 NMOM 266 ° 266 ° Gy~ 05°
H9E° 0€6° IE6° 2 €6 966 °* 266° 466 ° 2662 hmo 266° 266° 06
$96° 966 * T66° N”O' 266° 966 ° 966 * %So 466 ° NOM” 286 ° 66° -1
g1 3 Mm" g g8 sep: 56 ) I H fee: g8 - 52
66 ° 6° b 466 ° 66 ° 566° 6* *  7686° 2166° 166°
11 966 °* 256 MOO. 166° cee* 566 566° mmmo i68¢ 766 ° Sy
£66° 966 * 46E* Sk hﬂ”t . 666° <6h* €66 * 966 * e 66 ° [
166° o6, &, 166°. 166° 9e6°  Set! 6. age- b 388- gte- Se- 09°
TEE* 66 96E° 966 * QOMQ .08 0EE® 266 ° 966 * 966 * 38, 6L 966 * g 0°%
46E6° 166° 966 °* ﬁo 404 966 ° 266° [T33d 966 * 966 * 266 S6E" 66 * 96
2gE* 1067 Ree. < f6e. 2 DA+ 9ece  geks 2 T 966 o
£66° 26E° 66 ° °W6H * .OO. 6EE"® 666 ° 866° 966°* 666 °* ceee €6E® 966 * 0
26E* ice* 266 °* 956 * QOG. b2 48 €66° 666° 666 ° €6E®  E6E° feee GE6 ¢ G4- 00°
£66° 166° *66° 66 ° moo. Omoc £66° 666° €66 ° 666° €66° 666 ° 6RE * 86 T
166° 266 ° 966 * .om. gm- ) 566° 666 ° 6566° 14 H €66° 666 ° €y
€26° 956 * awm.oo. H ] o # 48 €66 666° (1734 666° 4 0% €EE" 666 ° 0
46" £66° . gEE* iy £EE® 666° 666 * £66° 666° €EE° 666 ° G4 05°
6e6° 14 20 3 M 660  poes geo.  feel o SO 1 MU+ o6, %
14423 £66° £66° *Oo eE* 666° 666° [T33%¢ 666° geee €66° 666 ° (1]
266° £66°* 466° mﬂﬁc pr 3 966 ° 666° 66 * $66° -3 666 ° 666 ° 0
tee. 66 5o E Lt - xe. L. 666° Pee.  fees  cee- o8e. o =
466 ° 266° o668 * 3%0 £66° 966 * 966° S66° €66° 66 . 666° 666 2
g6t Le6. 6. e R 11 sct. %% 66 ses . fee.  eee- 8
os. tec. gc6 " -omo 13 &t 266° 266 »Ma. 266° 2 666 ° e
16% 66° -
&t e gee: X €66 see:  cee fee: fee: s2r Ik se6: 486 = coep <
SHE* 966 ¢ * 66 ¢ (133 666* 666° 66 ° : mmn 466° 66 *
9E6 066 ° 666 SOQ €66° €ee® 666° 313 666 66 £6° 66° 266° Sy
966 * 566° 6EG* GOOO 13348 €66 ° 666° 666 €66 666 ° 000. 86 166° 0
9¢%€° 666 ° OM”O O’O- 666"° 666° 666° 666° 666 6667 OOO. 66° 666 * 5%~ Q00°
96€* See.  ote- 6° EE6* §e6.  £ebl gee.  Eee- T + 1 2+ gee. 28 i
666 ° 666° 666° € 13 € 6 666° 66E*® 666°* 888 °1 [ 34 €e° 666 ° (11
€E6° 666° 66° 66° @ €66 ° 666 ° 066 T 808°T © 6 eee " 8
666 666° 666 ° s0°Y @ 666° 000 * [11 a1 gg°1 Gy
666" P 4 20°1 880° Ny . ol Nel ® - os°
[ L4 6E6* [TEAd 4 860 °1 .ﬂﬂ 1 8°T 08 !.ﬂ 0t 08g°y 6
st 883°% 8T 8t o3 233-1 oos- oo &
IR PE e mio oo geecy otecr dabd $o-
s2° 868°% pbe*3 es°t oaeua e 62°
se° [} & L E.Eo..—w 1Y
s° o . - 00°0 0°0
$0° 50 THd A
20° . n
 Ad 8
v

00 *4=¥
8°1=X WNSIS
=H YM9IS

109

em )
i




36t
968° 29¢%° 208
b sia- S I 13 34
6T4° 9247 148 gegs  skel  rerl
(3504 9% 20 Gha* 6B 409° 28%°  10%°
[3 T} (13 3¢ £ey° [ 318 4 119 20%° con’ o0&
618° 13 LM PO 3 S 1 ¢ Some  E20. EOoe 0. 200
2% M £ER®  wEn° 028° §24° 20%° 84 4hin° bl $ e 204
g gt HEb o4 I OB grogh i i g3 g fmc B
s2¥] Thee £ve Eane M ] 3 fae  dfue HIN s 20n° ans &4
§2%° 25 L0+ EE&:  E£S6° kSO 1 SO § 3¢ 3 zoal gfal  Etu 20n°
22%° T9%* Toe* 29%° . A N L 13, ¢ OM.UO EEN" L1304 [cHe [ 8 QM—- 208 0
228 SEN°* L 3o Gan"* Zune [T m.-ﬂo asee Wn.:. BEne ogHe oMJo gene Gh- DO°T
2% §0% - M+ 2g%° faa. BN oM Siee seal MY % a. 9Ead 3
12w ias: £a0  2a fane Era S FIOR hiH anue 3 8ga  8eas &
25 Joue £99°  gane pey: Eha D 0 o & g y RO PR 34 srh: gy 05t
H £ 2 253 Boar  BwNr 4 a%ee P+ 2RSS S} SIS ) 06
a~mu gns° o8 454 L4 Pabe on:. 154 Inme  Inne iane hun. 5%
9ge. 258: 35 B B e Beae  Feae gse;  BeY: {30 Ll Sy
1%6° : 245 225° Eaye par.  dcne *  ggee - s2°
- 9§5° 895° (1Y Y Dsh DA
535 O fie- f45: Wi nE e poi 8l 043 gy d
. . 2
1. ne B $oa- i e gee R M R 3Se°  Se- 03°0 0°9
L 2
3 g B L L
455 eE€ 219° 919° 229° £29° MNW. q “ 629° pese G@m“ [ A Dy
3% 3te: g3 g8 Ha M- de: B eR: es:  fosr g53: g M
3% 3 §2a: $#s: e e €3 #3: e £23. &3 g3 4
££9° . a
vee - 1 H iR 629° 3. f13. wa s e£3T  £830  €f3l £29:  ga- o
zvee H ﬂ. 929° 2tge 289 FHE G£9°* 6£9°* 659° etfo" & @- 3
2 T - a8 B B o S T
L ]
% i i g BEHEEFT
| i3 §a: 33 g5 B oaE g oE . R L3 e 0
13 - L)
23 ik HE pio o8 B o ome wt s gm g %
‘ . 8l 8d1° 4o Sai. 1L e 952° * 958 6
19° s 29z. 98z 1 T IR D T ) T 43 T 3w 3%
29° 8%4. 212 si12° Z95-  fesc  s9ie 4e Seie W4 3. i —
»9° 22 827° ess° Zese 9l 39 @ ) 940 L0 380 =
109° St2° 9" 00z M@uo nmmc 99z° o“nu 26Z° cbie 26z° %= 08°F -
- 1890  {TH 0iz® %ii° £4.  SREC Ll S0 TR 3 1 3 %
109 20 S22 297" 165 %65 fese £ goi. geil  gell N
S &l I g opE g F
B+ g - g B OBE & qOm: oo B i o,
P e v g e wL i R TE 1 I
1 L]
i i b3k HHEE T O wae o sae: 3. Ede 3
$51: i {5 g a: g g I H ghes  Se- 40 0o
s94° | B 14 188 3. 838 s Y S YR 929 6
98i° 21 §i8° Li8° fee- 285 Ser.  See- H I T $297 %
H 7 9% £oe° Z99° £69° %6 9 H 206° 9 9 5.9+
si: iiH e g B oEEog gh #eoHyo#y g oo
{35 §3s: 18- gee:  Bee: T in: ®p e g T E oe
964° 88° 959" 69° onE"* 44 2066° £ g6’ c86* SBE* 206°
- 1 gl e ouE R g a HE IR 1
£ee° s99° €90, ee. 200 SI%. {2 1 D M 206° <&
9 £6e° 206° 505° 6 §06° 36"
z 89T ey e * fe.  fee-  oe- 306+ gies  oies sger BN 2o
. N (D s86°  906° e SiE oS bies g6 °%
"2 oe° o5 oT6* “MOH L 1€ sS4
[ I Ad . € 016°* [ 113 [
ey 05 o8 [ ) {3 Y
s2° or* o4~ 00°0 5°2
G [} & e0°* c0* 20 THe A n
= L
sece=y  e°T=N L °
=N ¥H9IS T = v
=H ¥NIIS




SIGHA K=1.9 R=4,80

SIGMA H= 1

1.8

«5

=1

108 2.68 208

o bl

1.8

.28

25 oh8 58

=10

«85 «88 «10

«82

PHI

WWAANS & FL2ONTNO GBS

333’88838"38888

e O A e e
SHBONHB ST B B8O

L 1 |
caess

Cotdbetn A b ]

wlu gt £ B9 B =P NP B PP OV
TeTnear~esendons @

BQVD RO BDBNNNNDODH OO

3993333334393333

L K BN B BN AN B R BN BN N X N ]

‘N"Od.nﬂ@hddﬂﬂﬂ
ANSTanacho0

d:;uasuzooooagmm
WAL
Poetgoetsngetor ey

MEMmadIN LoD
DU\ S NO U FINAM

MAMOS NM&::#‘O’

R R

PP SaMmD " 1SBNONNGN
h.ahh.&&uh&“mm‘
NS A A NI,

35338UTI2AALLEC ¢

e e 00 e OO OSOINOIRTTNE

RARHSXNRISLRITANR

&2 STMMMD AR PUNAND
WANDDNNANS 2 & S

d.ﬂﬂ.ﬂ‘.haNMMdn
.n-c-ne:hm l::::

...'...'I.......

NNNNNNANNSSSeNNNN
Rafohe o o PuPe N P fa bo o B O 8 B
CL LU UL Ul ]

00N SstanNssetOse

e wi\ PINGS SN ® PEMD
BIAAL LIANR L PN S SN DN

S T T

200 Q8PP GOENGISIGSEIYTS

~ POV S @M O
‘s‘ﬂ m'nnm, M:Md
oud o o onf oo ond 0k ol ol o nf P o v 0
C..loo.--o....o!

M RAGMNE DB OME A
B D B P O W B B BN DD LA
SO00800N e o
L IR B I B

b 04 e A

«853
64
53

o bl

«852

£ 4nc NN Q0L
=§3~?bc~n FT
xx

BDOG DO ®BMB LD DN
:Gﬂdﬂm’dﬂﬂpdegd

et gnsssansencse

PN SOPD LINDOMNPID
P L

tocacaomncJQOJNO
~~~~~~~d~~~uq Nt

MBMA, NP e dBM A, QA P
2HNﬂNNNdNNNnﬂNNﬂ

O-‘.N.Man-Na NSANNONSBB LINLOROw SNSPNNSEINOUMEBS SN
P Bt g i Do mON F - LA mONnm'Nu Mo OheD mahammhommom
vof o] ol anf 0 @) o ocb 0l 0sb ond o 9ol o v s o
BeteseO OGRS EOEEDN 0 8P PABRLAOVSIIS SPTOEBNOEPIOICEOIPNBRERNOTS
NS D MMM )| o o NN OOO@ 00HODHRPP N
PNt LE MRS S A ANAG gmmm BNNS L2+
80008 BGEARENESSE VOGP OGCEPSOROTIRY 0000000000000001

n--m-mnss

NNNNONOG OOMMNM
NN NN NN
se00e0B8000nacney

QPN DODONINAI LM WA DD
FMMIMA MMM M 1 ot el d

it &

Ll UL DL L L U
Senevsecgesrsen

BHNOROGONRONRONNY
NN O NN o vl vt~ o oty

NI LN D DO
MMM NN e

umhoamwn:~ma3¢¢m
WA BININMNAINN IR LU0 S F

-....C.I.........

MuGoanhoson inf b
N v vt (N 4 o ot () et ot v ot od

n«duﬂdqaua

.1.\
o1
el
'1‘
o1
o 1]

~od

nno~eonnsss:mgmm
ﬂﬂﬁuﬂ—l 4 yot ost vl ool od ot ok ot ot
11 3 EEOOHQHGG
o.o.ooot..oooooo

00 € OOW e O INMANND
v oy -l

oD "3 202 M 1 0J 0040 40 O MM
DD OV ONNNNMIMMN MMM M ¥ NN et
NN CIN NN N OIS v 5 o4 74 o of guf e ol el oo wed o e ol
O 88 00 OB S AGEOGeOD S0 6P G os 0P eS B

ko5 0,00

MMM MM NN el

RARER RO RNNRL 07
R xxx
SEP L L LEMNNONNNDN

LLLELNCLES008282

90 00000 ¢S OPOBOIPILS

RS ARARRNS 222

LI I BN K BU O B BN B B I Y )

VDOODOVBONIMNABNASP
ol o ot vl st vl ool 7 vl v Ot ol ) ot o
PO00000abacacBERos
@ %0000 VS Q9B o ey

VODOOVO VRN DINNS
dddddﬂd=dﬁﬂﬁﬂﬂdﬂ

OSNDINSNDY . SNTNINS

e oo "f s o+
wn - (-4
] ) a
L] L] L]
-

S«8 0.83

111

asee oS P e PR

nonosnanananlalhanes
f OOf FONF FOF IO
" |4 -3
~N [, L
* L] -
-y

545 0.00

Seeo O teanee o

SVaonInaNown NSNS
Jmf l@f PNE N

&5
25
«50
1.00




APPENDIX F

FORTRAN LISTING OF DJH PROGRAM
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FORTRAN LISTING OF DJH PROGRAM

EXPLANATION OF FORTRAN LISTING FOR P,

Routine LDBSMP evalustes the integral

P, -—f fr(n k, 0,,0,, R)rdrds
with

+R pht R’-(x—h 1 42
Ph,k, 0, 9,, R) fh f exp |-= (2= +2)| day ax
k-yR¥—(x-h)? 2\, o}

(See page 6)
evaluated by subroutine PKILL, where

h=su+rcosé cos¢—crs-in0 sin ¢
k=v+rcosdsing +crsind cos¢ (See (2-11))

Identifying the other variables

is major axis of the ellipse

is minor axis of the ellips:

is b/a

is the abscissa of the center of the ellipse along h axis
is the ordinate of the center of the ellipse along k axis
is the standard deviation in the h direction

is the standard deviation in the k direction

is the lethal radius of the weapon

e moo<coomw

positive counterclockwise from h-axis, —90 < ¢ < 90.

Routine LDBSMP calls subroutine ARIEL in the followiny manner

CALL ARIEL (4,v,3,b,0,,0,,¢, R, P, tolerance)

with tolerance set to 0.005. Its basic function is to set up the input and locate the

output.

114

is the inclination of the major axis of the ellipse to the h axis measured
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Subroutine ARIEL calls the double integration routine DBSMP to compute P, .
When o, ® o, the routine is much faster because the circular coverage subroutine
CIRCV can be used instead of the elliptic coverage function subroutine PKILL, (see

page 32).
Subroutine DBSMP is called by
CALL DBSMP (xu, x/, yu, y{, eps, N, g, PBXY),
where,

xu is the upper limit of integration of x
x{ is the lower limit of integration of x
yu is the upper limit of integration of y
yl is the lower limit of integration of y
eps is a tolerance which is used to terminate the integration, when

L, —1,| S epal(l +yu - y1) (Soc page 23.)

where

I, approximates P, with partitionings of the (x, y) (or r, 8) intervals
' oof integration and n, is a refined partition of n,.

N is the maximum number of subdivisions of an interval of integration
in either the x or y direction.

g is the location of the value of P, .

PBXY is a subroutine which evaluates the integrand at any point in the
interval of integration.

Subroutine INLINE is used by D3SMP.

Subroutine PBXY -3 replaces PBXY in DBSMP when o, =0, ,i.c., when CIRCV
is used instead of PKILL.

Subroutine CIRCV is called in the following way

CALLCIRCV (R, d, 1,P, IR),

115




where

R is defined above
d is the distance from the origin to a point of integration (h, k), i.e., ¢

d= J/h +k3,
P is the location where the value of P is stored
IR is an error indicator which is not applicable here.

CIRCV uses the special funciions ERF and ERFD in tabulated form. They are
defined as

ERF(t) = — f Yt ay
VT o

ERFD = —— ¢-t*
n
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10

15

2n

10

15

20

25

30

3%

1101

1151

PROGRAM LDASHMP {OUTPUT O
COMMON/ONLY1/FR(1025) yEPSLoNPTS 4N3,N5,N7,10P5
10062y

FORMAY ( 1HO,6E22.15 )

FONAT ( 1ML )

PRINT 97

PI=3,1415 92653 53979

Ut=16n,

Vi=&00.

A1=z290,

83100,

SXi=160.

SY3=200.

P3=2(90,*PI)/100.

R3=309,

EPS1s,0001

CALL ARIEL { Ul4V19A1,834SX14SY34P3yR3IGSHEPSY)
PRINY 94,U1,V1,A1,83,5SX1,SY3,P3,R3,6S

CALL EXIT

END

SUBROUTINE ARIEL(UUYV AR SIGXoSIGYyANGLE)ARKILL,GS,EPSL )
EXTERNAL PSXY ,PBXY3
UCSBHON /T108/7U ¥ o PHI CEEySIGMAX y SIGMAY JRKILLySNPH T 4CSPHT
=
Vayy
RKILL=ARKILL
SIGMAYsSIGY
SIGHMAX=SIGX
PI=3.141%9265358979
CEEsA/ZA
THOPT =2,*PT
PHI=ANGLE
SNPMI=S IN(PHL)
CSPHI=COS (PHI®
XU=aTHOPY
ERPSEPSL*PI*A®A
EAsEP
XL=0
YU=A
YL=0
IF ( SIGX.EQ.SIGY) GO TO 1104
CALL ODBSMP ¢ XUyXLyYUyYLyE1yNMAX, GS,PBYY )
6Sz(2.%GS)Z7({YNOPI®A®R )
GO 70 1151
LONT INUE
UsU/SIGY
VaV/SIGX
SIGMAX=1,
SIGMAY=],
RKILL=RKILL/SIGX
YU=A/SIGX
E12EPS1%PIYU*YV
CALL DBSMP ( XNU,XLyYU, YLoEL,NMAX,GS,PBXY3 )
6S=GS/7( PI®{ C(A®A) 7(SIGX®*SIGX) ) )
CONT INUE
RETURN
END
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SUBROUTINE OBSMP(XUP,XLO,YUP,YLO,EPSP, NMAX, EVALFN, PBXY )
COMMON/ONLYL/FR(1025) , EPSLyNPTS , N3,N5,N7,I0P%
PI=3.1413 92635 3389 79
NMAX=1025%
5 N3s1
NS=1
N7=0
EPSLSEPSR/ (1 «++(YUP=YLO))
Hx (XUP-XLO) /2.

FOR 3 LINES

(s X2 X+¢]

I 1Y=0
: N=3
1% HK=(YUP=YLO) /2.
00 100 JJu=1,3
IY=IYeq
' FY=YLQ+FLOAT(JJ=1) *HK
‘ 100 CALL INLINEC FYy JJg IY, PBXY, H , XLOy NHAX )
20 CONS2sFR (1) ¢FR(3)
OLVAL= (HK* (CONS2+4 ,*FR(2)})) /3,

! c
' c SAVE LINES ALREADY INTEGRATED AND WULTIPLY OY 2
c

g 2s 150 PLO=N,

‘ 00 200 Ju3,N
LaN-J+2
NUMs 2%L=1
FRNGM) 2FR (L)

30 200 PLO=PLO+FR (L)
PLO=2,%PLO

COMPUTE ADOITIONAL LINES AND MULTIPLY BY &

i 35 PLN=0,
b N=2*N=-1
, HK=HK/2,
E 0o 300 JJ’Z,N,Z
] IYETY 41
i 40 FYsYLO#FLOAT({JJ=1)*HK
CALL INLINEC FYp, JJy 1Yy PBXYy H 4 XLOy NMAX )
300 PLN=PLN+FR(JIS)
PLN=4 *PLN

(s X X<]

o . e e S

&5 INTEGRATE RECTANGLE

EVALFN=(HK® (CONS24PLO*PLN)) /3. 1

TEST FOR DESIRED PRECISION
IF(ABS(EVALFN=OLVAL) =( EPSR*ABS (EVALFN))) 500,500,400 ‘
IF(ABS (EVALFN=-OLVAL) =(EPSL )) 500,500,400

400 OLVAL=EVALEN
IF ( NoLT.NHAX) GO TO 150
C 500 RETURN !
55 500 CONTINUE

IF ¢ IOPS.EQ.1 ) EVALFNSEVALFN#(1./15.)%(EVALFN=OLVAL )
RETURN
END

QOO OO0

REGISTER ALLOCATION
& REGISTERS ASSIGNED OVER THE LOOP BEGINNING AT LINE 26
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10

15

20

25

30

35

45

50

55

oo

o000 OO0

OO0

30

50

40

SUBROUTINE INLINEC Y,JJy IZ, FOXY, OHOy XLOy MMAX )
COMMON/ONLYL1/FRI1025) EPSLyNPTS ;N3 N5 ;N7,I10PS

INITIALIZATION FOR FUNCTION EVALUATION AT 3 POINTS

Iv=12

H=QHO

M3

IX=g

X=XLO

CALL PBXY( Xy Yy IV, IX, ANS)
CONS1=ANS

I1X=2

X=XLO+H

CALL PBXY( X, Yy 1Y, IX, ANS)
SUM2= ANS

IX=3

X=X¢H

CALL PBXY( X, Y, 1Y, IX, ANS)
CONS1=CONS1+ANS

OFR=H® (CONSL1+4 .,*SUM2) /3.,

SAVE PREVIOSLY COMPUTED VALUES AND MULTIPLY BY 2
PFO=2.°SUM2

COMPUTE NEW VALUES AND MULTIPLY BY &

SUMG=0,

M=z2%H=1

HzH/2.

DO 30 J=2,¥;”

IX=IX+1

Xz XLO+FLOAT(J-1)"H

CALL PBXY( X, Yy IY, IX, ANS)
SUML= SUMGL+ANS

PFN=4 o *SUML

SUHM2=SUM2 ¢+SUML

INTEGRATE ALONG LINE AND TEST FOR OESIRED PRFCISION

FR(JJI)=(H® (CONSL+PFN+PF0)) 73,

IF { MEQ.5 ) GO TO 50
IF(A3S(FRIJJ) ~OFR) =EPSL*ABS(FR(JJI)D) LD,4D,50
IFC(ABS (FR(JJ) ~OFR) =EPSL )} L0ybd, 50
OFR=FR (JJ)

IF(M,GE., HMAX) RETURN
TF(IYNEs1ANDIXoEQ.NPTS) 1V¥=g

GO TO 25
IF(IY.EQs1) NPTS=IX
N7=NT7+M
IF ( N3.LT.M ) N3=M
NS=ND+1

IF ¢ IOP5.EQ¢1 ) FROJUISFRIJII+(1./715.)*(FR(JJ)=0FR )
RETURN

END
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S0

55

W £ N e

SUBROUTINE PKILL (RRR,SXR;SYRy FHR)RKR, RESULT)
OIMENSTION NN(G) 9X I (26)6 ) oWI(RN)6 )
THIS PKILL IS FOR 3 O1GIT ACCURACY,

REAL K
INTCGER 06

DATA WNMEAL/o.99999975/,) TONMEL/L « 9999998 /)A/5, 452 /,ASTAR/S.574/, A1 /74 EFOOL
Ae892/,A5/5,28379SQRT2/73,4142136/ 9 NN/6y8,12)16420,24/7,THSQPI/1.1283 EFOO2
8792/,S0202/,70730678/,TOL/ JA1E-077, ZFaos
CX1/=e932469519=e66120939,~.23861919,,.23861919,.66120939, .93246951, “FO04
D408%0,0y~.96028906)=,7956606408,=.525532h19=0 183434084,y .18343404,,5253 *F038
E3244 94796686484 ¢96028986,16%0,0,-.981560635-,90411726,~.76990267,~ EF D08
Fe587317959-036783150y~.12523341,.12523361,.36783150,.58731795,.769 EF00?
GI0267 5.900117269.98156063,12%0,0,=-.90940093,~.9464537502,~,86963120, =F008
He o 75540041 )= 617876249 = 45802678, ~ 28160353, ~+950129106-01,.9%5012% EF009
I10E~01,.208160355,.450016708,.61787624,.755000441,.0806563120,,94457302 EFD.Q
Jse98940093,8%0.0y=¢993120860y~0 96397193 9=, 91223443,~.83911697,=,746 FFO11
K33191,~. 63505368y =«51086700y~, I7370609,~,227785085,~,76520521E~01,. €F042
L76826521E-01,.227788085, .37370609+.51086700,.03605368,,74633191,.83 EF04)
N9L11697 9091223443 «96%397193,.993128060,4%0.04-.99518722,~,9747285%6,~ EFO1s
Noe 93827455, ~,886485539-082000199)>¢740424199-,640809363)~«56542447,~ EF015
0,03379351,~.315042068,-219111887y=.64056893E~01,,0640%56093E~-01,.1912 EF 016
PL8OY7 9031504268 )043379351,054542147,.64809365,,74012419,.82000199y. FFOL?
Q88641553,.93827455,.,97472856y . 99518722/ EF018
DATA NI/ 17132069, ,36076157,.667913939.06791393,,36076157,.471324& *F019
A9,18%0,0,.10122054,.22238103, .,31370605,,362608378,.,36268378, 31137 €F020
B0665+22236103,.10122854,46%0,0,47175336E-01,.20693933,.16007833, EFO2L
Co203167439.233092549e20918705, s2U914705,.233492%4,.20316743,.16007 EF022
0833510693933, ,k7178336E=01,12%0.0,.27152459E=01,,622535724E-01,.9% EF023
E1508512E-01y.124620979.14959599,,169156%2,,2082603429,109453061,.189% EFO20
F50b1+e182603429416915652),14959599,.1246208979.951580812€=014,62253% EF02%
G24E~08y027152459E~01yA%0.0y417614007E=1406014L30F~1,.62672048E~8, EFO25
HoB83276742E~1y4 10193042,411019453,.13168004,.14209611,.16917299,.,15 EF027
I275339,0152753399 ¢169172999.14209611,,131600060,.11819453,.20193012 *Fo2n
Js o B327€TU2E=1y 46267204 8E -1y, 000601430E=1,.17810007F-1,4"0.0,.123012 EFD29
K30LE=02y.28531389E~-01)¢ bb2T743I9E~01,.39298505E-01,.73%64081E~01,,86 EFO030
L190162€=04,.97618652E-01,.407444279.11550567,.12267047,.42583746,, EFO3L
M127930209¢ 42793020 4125837 hbye 12167047, ¢41550567, c1074ib27,.976186 EF032

NS2E=014.86190162€ 00973300081 E=0189.59298585€-019.04277433E=02,.28 EFO3Y
0531389E~04,.,12341230€-01/ FFO3%
R=RRR

SXsSXR

SY=SYR

HsHHR

K=RKR

H2=H*H+K*K

IF(SX=SY) 1,2,3

$S=SY

GO VO &

H = SQRT(H2)

K=0.

$=SX

TEMPaR=A54S

IF(TEMF) 546,6

TZMP=R+A1*S

120

-~ T e A o e et e s



BT o TR TEETERRRT TR (TR T AT e e e e e

70

75

90

100

105

170

~OLu ©O ~o

-

12
13

14

15
16

17
i8
19
20

21

23

24
2%

28

27

28
29

IF(TEMP® TEWP-H*H=K*K) 8,8,9
IF (TENP*TEMP<H*H=K*K) 5,7,7
P=1i,

G0 70 75

Psg,

GO TO 75
IF(R=-H+AL*SX) B8,8,10
IF(R-K+A17SY) 8,8,11
SX2=SX*SQRT2
SY2sSY®SQRT2

TEH* SYSK®SX-A12SX2%SY
IF(T) 13,13,12
IF(R*R*(SX*SX +SY*SY)=T¥T) 8,8,13
ASX=A*SX

ASY=A®*SY

TENP 2R =H =ASX

IFC(TENP) 14514,15
G0=0.

GO YO 16

GO=TEMP/R
RARY=R~K=ASY

IF(RARY) 17,17,18
GOP=0,

G0 Y0 19

GOPaRARY/R

IF (tH-ASX) 20,20,21%
Gi=1.

G0 TG 22
Gi=(R=-H¢+ASX) /R
TEMP=K=-ASY

IF(TEMP) 23,23,24
GiP=y,

60 Y0 25
GLPa(R-TEMNP) /R
YI=61-G0=-61P+GOP
IFLYI) 27,27,26
RARY=SX

TEMP=N

T=69

UaGu

SX=SY

H=K

Gi=GLP

GO=GOP

SY=RARY

K=TENP

GiP=T

60P=y

G16OP=GL4GOP
G1PGO=GLP*GO
IF(G1G0P=-G1PGD)32,32,28
IF( ABS(YI) - TOL) 31,31,29
U=GO+G1oGOPHGLP

722,%(G0*G0+G1*GL+GOP*GOP+GLP* G1P) -U%Y

IF(T) 30,32,32
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115

120

125

130

13%

140

145

150

155

160

165

30
31

40

L34
42

3
bo

L5
50

57

SS=z644°G16OP*G1PGO
IF(SS=-T*T) 31,32,32
RARY=SX .
TEMPsH : L/
T=2G1 -j
Us GO

SX=SY
Hx K
61aG1P
GO0=GOP
SY=RARY )
K=TEMP

G1iP=T

GOP=y |
E1 = SQRT(GL) '
E0 = SQRTIGL)
ENz2(E1=-ED) * (. L1 7*R/SX+(R/SYI/Z1,0%% ABS(R=K)/SY#+10.))
SX2=SX*SQRT2 j
SY2=SY*SQRT2 '
ASYsA»SY

IF € EN=240 ) (Wi,40,40

0G=y

GO0 TO 50

IF C EN=o?7 ) 43,42,442
06=3

GO0 70 S0

IF ( EN=sS ) 4LS5y0404,040
06=2

GO Y0 S0
0G=1

TA=1

I8=1
IF(H) 52,51,52

IN=2
G0 T0 53

IH=1

IF(K) 54,55,54
IK=1
GO TO S6

IK=2

P=0.

N=NN(0G)

00 74 I=1,yN
TIJs(EL1-ED)*(XI(I,06)+1.)/2.4E0

V=TI J*TIJ

U=R*(1.-V)

XL=v»*(2,-V)

XQ = SQRT(XL)

XLzXQ~=-(ASY=K) /R

Q=XQ= (ASY+K)/R .
XIJ= (H=U)/SX2

X=eX1IJ®*XIJY
F1 = EXPIX)*THSQAPI

GO YO (57,58) yIH
YIJs (HaU) /SN2
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Xz=YIJ*1J

F2 = EXP(X)* TWSQPI
FIJsFL14F2

60 TO (59,72,69),18
FIJs2.%F1

G0 TO (59,72,69),1A
IF(XL) 60,71, 72
Dit=(K+R*XQ)/SY2
IF(D11-A*SQ202) 62,61, 61
011=ASTAR®*SQ20D2

PL = ERFNNL(D11)

GO TO (64,70) 1K
DO0i={K~-R*XQ)/SY2
IF(0D1+A*SQ202) 65,655,686
004s-ASTAR®SQ202

P2 = ERFMNLIDDY)
IF(D0L) 67,867,608

Z =P+ ABSCP2)

GO TO &9

L=pL-p2
PePeNI(I06)*FIJ*2°TIY
¢0 TO 7%

P2apP4

60 TO &7

PLaWNNES

IA=2

18=2

IF(Q) 63,73,73

2= TONMESY

IA=3

1823

60 TO 69

CONTINUE

P=pPYR* (E1-E0) 7 (SX2%4,)
RESUL T=P

RETURN

END
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SUBROUTINE CIRCV (RK, DCy KRy, PV, IR)
IR = 0
IF (*K) 10y 20, 30 i
10 IR = 7
5 15 PY = =1, !
RETURN !
: 20 PV = 0,
i RETURN Yo
‘ 40 IR = § :
10 GO TO 15 !
100 PY = &, *
RETURN

c
30 A = RK
15 8 = ABS(DC)
C= 0. i
IF (KR) 40, 220, S0 i
c _
S0 WLOC = A-B i
20 IF (HLOC + 6.1094103) 20, 20, 90
90 IF (WLOC - 6.5446793) 110, 100, 100
110 3A = A*3
KFLAG = 0
X = SIGN(1.yWLOC) i
25 IF (BA -~ 10.) 120, 120, 240

c
220 IF (A - 6.5646793) 222, 100, 100
222 IF (3) 290, 290, 224

: 224 OFF = A*A

{ 30 SA = B*A

t IF (OFF/SA - OFF - &0.) 230, 230, 290

230 OFF = A/B%.S
: A = (1,-B)*0FF
| B = (1.+B)%OFF

e A e e i o,

| 35 KFLAG =-1
8A = A*B
NLOC = A-B
' c
{ 120 S = ERFD(.70710678* AY*ERFD(.70710678%8)
40 DE = A*A ¢+ B8

; DD = (2./DE*3A)%%2
Q = ABS(WLOC* (A+B)/0DE)
Z0 = ,78539616%S

W0 = Q-Q*Z0
45 Z2NM2 = 20
W2NM2 = WD
SIGA = 0.,
IF (KFLAG) 130, 160, 160 ‘
c 4
50 130 C = Cefe . '
IF (C-1000.) 140, 150, 150 ,
t 140 Z2NM2 = {,5/C%BA)*%2 * Z2NM2 =
L OFF = OD*W2NMZ
H2NN2 = (OFF = 5/CP0FF) = (4,/DE¥C ¢+ 1.) *22NM2%Q
55 SIGB = W2NM2+SIGB S
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70
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100

103

110

150
160
170
180

190
200

260

270
280

290
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IF (ABS(WNZNM2) - ,000000%) 150, 150, 130
PV = NO ¢+ SIGH
RETURN

SIGA = 0,

C = Cei,

IF (C-1000.) 180, 200, 200

T2NM2 = (BA/C*.5)**2 * 22NN?

SIGA = 22NM2+SIGA

OFF = DO*W2NM2

WZNM2 = (OFF = S/C*%0FF) = (4.7DE%C & 1,) *22NM2%Q
SIGE = W2NM2 ¢+ SIGE

IF (ABS(W2NN2) - ,0000005) 190, 190, 170
IF (ABS(Z2NM2) - ,0000005) 200,200,170
OFF = 1,-20=-SIGA

PV & ((M0 + SIGB)*X + OFF)*,S

RETUSN

OFF = ABS(.70710678%W.0OC)

SA = ERFDUOPF)

SB = <ERF(OFF) + 1,

S = 4.,*BA

SQ = SQRT(2.*8A)

SIGA = SQ*SA

WZ2NMZ2 = ,25°*3A/SQ

Q = (A+B)/SO*SA% 70710678

SIGB = Q

DE = ABS((A+B) /S* HLDC)

D0 = WLOC/S*MLOC

C = C+1,

IF (C-1000.) 260, 280, 230

NLOC = Q%00

Q@ = DE*N2NM2 4 S/C*WLOC < NLOC

SIGB = Q + SIGH

Z2NN2 = (C*2, = 1.,)*H2NM2

SIGA = 22NM2 + SIGA

W2NM2 = (,5¢C)/(1,¢C)*22NN2/S

IF (ABS(Q) - ,0000005) 278, 270, 2%0
IF (ABS(Z2NM2) - ,0000005) 230, 280, 250
PV 2 ((1,«SI58)%X -~ SIGA/S + 1,) * .5
RETURN

OFF = ,707100678%A

SA = ERFD(OFF)

S8 = 1.,-ERF(OFF)

OFF = 1,-B%8

WLOC = SQRT(OFF)

HZNM2 = ,35355339/A%B/HLOC
Q= SENiLOC

S$IGB = Q

SA = SA®Q/0OFF

S3 = 8%B/0FF

OFF = SB/A%e2

C = Cei,

IF (C-1000.) 310, 320, 320
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310 WLOC = Q*SB
i - Q = SA®H2ZNM2 + WLOC*.5/C = W.OC
? SIG8 = Q#SIGB . ;
: W2NM2 = (2,%C=1.) SH2NNZ¥OFF*(C4.5) / (Ce1,)
= 115 IF (ABS(Q) - .0000605) 320, 320, 300
320 PV = 1,-SIGY
RF TURN |
END

A
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FUNGTIUN ERF(X)

DIMENSION TERA(415), TERD(ASL)

DATA (TERA(I), I=1,125) /7 1., 13%,99999999, 6%.9999999s,
5% .99999997, 3%.999999%, 2%.9999999%, 2%.999999%,

10

1%

20

23

30

3%

50

5

50

55

POV NS WUNEREOONP AT AN

OATA (TERA(D),

NN RGN, OO NORVSFWUNFEOONPTVMIFEGN

2°.99999993, 2°,999%99992, 99999991, .99999990, 2%.99999989, .

999999188,
« 99999942,
+ 99999974,
» 99999962,
¢ 999999435,
+ 99999920,
99999883,
+999992837,
+99999768,
«99999672,
+ 99999540,
+999993%6,
+99999103,
« 99998757,
«999982088,
« 99997847,
+ 99996787,

+ 99994760,
+ 999929314,
+ 999903508,
« 99987316,
«9998 3431,
« 99977671,
+9997 0584
« 99961429,
« 39949685,
« 9993 4620,
+ 99915478,
99891242,
« 99860712,
» 99822444,
099774715,
» 997154895,
299642346,
+ 995526085,
+ 994462628,

DATA (TERA(Y),

« 99215622,
«990346081,
98017420,
98557850,
98269279,
¢ 970046284,
+ 97454701,
«969%1621,
+ 963635407,
« 95685729,
94901604,
«94001%03,

* 99999987,
+99999984,
» 99999972,
+99999959,
+999999% 0,
299999914,
« 99999877,
« 99999825,
+99999751,
+ 99999649,
+ 99999507,
99999311,
« 99999042,
+ 99998674,
99998173,
99397495,
« 99996582,

I=126,223) /7 «99995632,

+999944 34,
« 99992499,
«99989338,
« 99986567,
+99982151,
« 99976397,
«9996893s,
«999%9305,
e9994L694 2,
2999311469,
«99911073,
» 99885682,
«99853724,
«99813719,
299763861,
« 99702053,
+99625810,
« 99532227,
299417933,

I=224,321) /7,9930899%, .99279043,

«99182078,
e 989946316,
98769094,
+ 98500283,
«90181044,
« 97803809,
«97360263,
« 96841350,
« 96237290,
«93537618,
« 96731240,
+9380691 6,

¢99999986,
« 99999979,
« 939999969,
+999999%6,
+ 99999936,
« 99999908,
+ 99999868,
+99999812,
« 99999734,
« 99999624,
+ 99999673,
« 99999264,
99998977,
« 99992835288,
93998053,
«99997333,
« 999963685,

«99994090,
« 99992042,
+ 99989339,
«999488776,
2199981118,
» 99975054,
299967198,
2999870714,
+ 999440283,
92927306,
«99906457,
299879861,
«99846423,
09980439,
«99752529,
+ 99688046,
«9980 08582,
+99%511141,
«99392257,

099147249,
« 98952454,
«98719028,
« 9460701,
« 981404692,
« 97720684,
« 97262812,
«9672767%,
« 96108351,
e 953852404,
e 96586144,
«93606312,

99999985,
« 99999977,
« 999999067,
« 99999982,
«99999931,
« 999999014,
+ 99999858,
+99999798,
« 999997185,
+99999598,
+99999A 38,
+ 99999214,
+9999890 8,
99998492,
+ 99997926,
« 99997162,
+999961 34,

«99993728,
099991559,
«99988699,
+ 99904961,
+99900029,
+ 99973640,
99965374,
299954724,
«99961080,
99923686,
«99901620,
«99873766,
99838783,
+99795068%,
«99740702,
e 99673441,
«99590638,
« 99489200,
+9936%565,

99111103,
+ 98909050,
«908667167,
«908379046,
+90037559,
297634838,
«97162273,
«9661051 5,
295969503,
+ 95220512,
«94376220,
+93400794,

«99999983,
+ 99999978,
+ 99999964,

1+ 99999948 ,

+9999992¢,
« 99999893,
+ 999998408,
«99999784
« 99999694,
« 99999870,
« 99999397,
« 99999160,
« 99998833,
«99998392,
« 99997791,
+» 99996980,

99995890 /
+ 99995067,

99993339,
+99991048,
+9990A026,
+99984060
< 99978881,
+99972151,
+99963450,
«99982287,
+99937928,
+99919679,
+ 99896551 ,
«99867387,
+99830795,
+99785111,
«93720361 ,
«99658215,
« 99571945,
+99466372,

¢99337823 /
099247932,

«9907359%,
« 38864058,
« 98613459,
+98315259,
¢ 97962178,
e 97546202,
+970%8569,
«96689786,
¢ 95829657,
095067330,
«94194372,
* 93189863,




60

65

70

143

+» 9297 3419,
«9180%010,
2+ 90483743,
« 88997067,
+87332616,
« 85478421,
» 83423150,

«79690821,
« 77066806,
«74210096,
+ 71115563,
«67780119,
«64202933,
+60385609,
«56332337,
«52069968,
75408172,
« 42839236,
«37938205,
32882676,
«27632639,
«222702%9,
«16799%97,
11246292,

927951363,
«91353388,
«90280040,
« 880678789,
«86977330,
«88083802,
« 82987029,

+ 79184325,
« 766514271,
« 736103485,
+ 70467808,
«67084006,
«634658583,
+59593650,
+55493025,
»51166826,
46622512,
« 41873870,
«36936453,
31 8233%0,
+265700006,
«21183939,
«1569A703,
«10128059,

« 92523594,
«91299%81,
+89909620,
+ 88353301,
o 86614 3%9,
+84681080,
+ 82842368,

DATA (TERA(I), I=322,k1S%) / .81156356,

708668732,
+ 75952376,
73001043,
«69810394,
86378220,
s 62704644,
« 38792290,
«SUbLELLT,
+ 5027 L9367,
+ 45688669,
+41 900945,
+ 35927865,
030700007!
« 25502260,
W 2N093564 ,
+16586711,
«190078126,

29229001 3,
«91031398,
«89612384,
+88020%07,
«36243611,
+AL27007 9,
«82089081,

« 78143985,
75381075,
«72382161,
69143312,
«65662770,
«6194L114 6,
«57981581,
«53789863,
% 9374505,
W 47L6782,
+ 39920598,
+304912%99,
29741822,
« 24429591,
«18999246,
+13675835,

92050518,
«90760829,
» 89308233,
«87680310,
« 85064998,
«083850807,
« 81627102 /

«80676772, ,80188283,

« 77610027,
« 74800328,
71753675,
+BB8LOGS55S,
64937689,
+61168122,
«57161576,
«52926362,
«LBLESSTY,
+ 3796909,
+» 38932970,
« 33890815,
«2868%972,
« 23382192,
17901184,
12362290,

« 0708857720, 067621594,

056371978, 045111106, ,03304641222, .022564%7%, .011283416, 0./

95

100

108

110
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«24676596€~08,
+30970439E-08,
s bbiD7647E~-D8,
«62616772E~- 08,
+«88600977E~08,
+12498993€E~-07,
e 1757 4L BUE~DT,
2 24632041E~07,
o kbl 3WT1E-07,
.“79255112‘07.
«86529674E~-D7,
«92060694E =07,
¢12698235E-06,
«17459135€E-~06,
«23928327E~ 06,
0326597965‘06,
0395‘65375'069
+60428629€~-06,
817661205~ 06,

OATA (TERD(TI), I=79,156) /

+12792741E- 08,
«17171961E - 08,
« 22976636 - 08,
+30645287€- 05,
SWOP274IE-05,
+53994268E~ 05,
o71327211E-08,
«93323243€- 05,

«237061186-08,
«33843033E-08,
4816021 0E-0 8,
«68315260€-08,
«96395598:5-08,
13614673E=-17,
19127901E-07,
267 87864E-17,
«37395414E=07,
+52036639€E-0 7,
+72178923E-07,
«99797993E-07,
+1375ukB8F=06,
+10896240E-06,
«25877210E~06,
«3532L013E-0 6,
+48005419€-0 6,
«65193709€-06,
8814321 E-06,

137 73933E~y 3y
«18674L2%0€E-05,
02569937“E’05'
+32916626E-05,
«43727530E-05,
«57903%03E-05,
« 764 30499:-05,
«100%6235F=04,

128

«259206THE-08,
«3697L6T3IE~08,
+52%74L603E~08,
o ThS174308E~08,
1052841 02E-07,
o 16828974E=-07,
+ 20R14LABIF~07,
QZlet~9'!'°7’
+40627618E-07,
+56489121E-07,
+78292207€-07,
o 1081 A394E =06,
«14995557E~-06,
« 204k 7548F =06,
¢ 2797924L5E=-06,
«38162867E-06,
«51586725E-06,
«70320473F~06,
+ 94 998679F =06,

«1LB27616E-~N5,
« 19872 328€E~05,
« 2654596 0E-05,
353492 75E-n8,
0“69215°9E-°5y
+620833537-05,
+81881894E-05,
21076 4921E-00,

DATA (TERD(I), I=1, 78) / .18113089E~08, .19816A62E-08,

+28336002€-08,
+403880123€E~-08,
«57382144E=008,
+812664L2E-N],
el11472845F <07,
«16133994E~-07,
«22645204LE-07,
«11862977E-07,
+hWL13036LE=DT7,
«51310313€-07,
.059062015-07.
«11720776c-06,
«16128098E-06,
«22121787€-06,
0302“’9715‘06’
101221626E-06,
«56000632€E-06,
+750835232E-06,
+10236888E-05 /

0132 028445E-0%, .,11879068F-05,

+15958281E-08,
+21369782E~-05,
+ 2852491 4E-0S,
«37954413E-08,
«5N1138887E-03,
+66551620E-0%,
«87706910F =085,
«11521246F =04,
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1
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3

«12328243E~04,
«16130192€~04,
«21037210E~ Ok
«27349354€E~06,
o 3544 103LE~ °~'
43782082E~ ﬂ‘p
+«50980487€~ 0by
o 7366 3267E~ 04,y
e 968044L34E~ 0“,
+12345698E~-03,
«15694459E~03,

+ 223607645~ 03,
* 28199597E-03,
+354L6944L9E-03,
chbW20794E~03,
«55L84722E~ 13,
+69082932E~03,
+85738992E-03,
«10607090E-02,
+13080500E-02,
«16079137E-02,
1970 2048E~ 02,
«240646136E~-02,
«29298098E-02,
+ 353556487E-02,y
«3013869E~02,
«54869067%~ 02,
«62347040E~02,
« 74703176502,
+89221551¢E-02,

OATA (TERD(I)y I=235,312)

011576041€-01,
«13715650€E~-01,
+16190806E-01,
«19070602E~014,
0 22379324E~04,
« 201784 7SE-01,
e 305247 4L0E~-01,
«3950780877E~01,
+441053148€-01,
leTLT71879E~-04,
«54649361€~01,
o62T7110069E-01,
o 7TAT3204CE-0Y,
»81788574€E-014,
29295 704L6E-01,
«10531307E+00,
«11893029E+ 04,
+13387945€+ 00,
«15022%5%0E+ 00,

1776961 3E+ 00,
+19757880E + 00,
«21923353E+ 00,

131091 27E~0 4,
17264276 08E-0 4,
022470263 -0 &)
+29189025F-0 by
« 3779560 AE-04,
&H8783532E-0 &y
«32764699E=04,
«80L94BLTE~T Ly
«10290362E-03,
+13113047E-03)
«1665661 9E-03,

« 237031 44LE=-03,
+29868598E-0 2y
+37517508E-~03,
«46974632E-0 3,
«58627725E-03,
+72937850€E=-03,
-90450949E-0 3,
«11184078E-0 2,
«13I7T73I0UE~02)
+16922136E-02,
«20718409E~0 2
25285285 ~02,
«30760230F-02,
«37301092E-0 2,
+4350088292E-0 2,
»3432708% ~02,
65269776 €-0 2,
«TO118164E~02,
+93225623E-12,

+1208104L3E~01,
+1630254%F =01,
116878448t 81,
»19854636t-01,
«23280999E-01,
«27211401€E-01,
«31703831F-01,
+36819086%€-01,
«026240856E-01,
+&9187401E-01,
«56578979E~01,
+84873390€E-01,
oThih6103E-01,
BLHTIN70E-01,
295931799¢-01,
«10859632:400,
«12254000€+00,
«13783227E+00,
15633 781E+00,

] ‘“10730‘5‘.‘.
» 18428397E=06,
239961 I5E~ 04,
3114 6217E~ Ok
2 40297636E ~04,
251971 360E~0b,
066812674 =04,
+85617765E~ 0k,
+10936521€E~ 03,
013923305 -03,
21767 4231E~03,

225121089E-03,
«31630053E-03,
+39698274E~03,
+49665360E~03,
«61936373E-03,
+ 769926 76E-03,
+954b02778E~-03,
e 11783764AE-02,
+1450R325E - 02,
«178057716-02,
«247820842E~-02,
2 2696308% ~ 02’
« 32288874E~02,
« 391236 73E=02,
o W7253306E-02
+568901726~02,
«68273862E-02,
+ 8167293002,
«97389910r-02,

212603554F=01,
+14911571E-01,
«17583008E~01,
+2066698%E~01,
02621 4158F-01,
«20279%10E-04,
32921 881E~-01,
« 3820309701,
o 44191723E=014,
«+50956726E-01,
»58565016E~01,
+670964878E~01,
«76626002E-61,
+872290%9€~-01,
+989819%1E-01,
«15195954E 400,
e 126234 02E ¢80,
« 101373 74E¢ 0D,
+15094A71E+00,

«15086387E =006,
«1969161 3E=04,
«25620500F =04,
«33227997E=04,
+LW2988T0T7E~04,
«55356L29E~-04,
0711075”E'°‘0.
«910468542E-004,
«11620929€-07%,
«14784919E-03,
«18750262€-03 /

DATA (TERD(X), I=157,234) 7 .19887824E-03, .21090184LE~0Y,

«26618533F-03,
+ 334086808F-103,
«%1397400€-03,
+5249971 3€=-03,
«68618671E-03,
«812%5824L7E-03,
«10060558€~02,
+12616455E-02,
«15273078£-02,
«1871000€E~02,
+ 2289738302,
«278998388E-02,
«33086700€-02,
«41026681E-02,
«495123742-02,
«539562287E=02,
«71423190E-02,
-053723782-02,
«10171986€-01 /

/ +108221008E-01, 11089930E-01,

+«13150207€E~014,
«155L3422E=04,
«18313682€-01,
«213508270E-012,
«25179685€-01,
«29383624h€-01,
«34179892€-01,
«39632028€-01,
«4SON7027E=01,
+52774996E-01,
«6060864L6E-T1,
«69382697€~014,
«79173173E~01,
«200%56524E~-01,
+10219866E4+00,
«11560363£+00,
«13001340€+00,
«1 6000AS1E+00,
«16343862E+00 /

DATA (TERD(IVy Iu313,390) /7 .16802916E+00, .172714608E+00,

+18236999E+00, +10734232E¢00, .19261173€+00,

«202846406E+00,
«22489587E+0 D,

129

«20820799E +90,
+230635833E+00,

«21367101E+00,
«23852112E+00,

— s kA
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175

180
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185
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215
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ERF
ARG

+26268443E+ 00,
+26734435E¢ 00,
< 29381120+ 00,
+32186671E¢ 00,
3516 7462E 408,
38257990+ 00,
+41510750E+ 00,
<4 4896167E « 08,
b BRO2SASE + 00,
5201 6058E+ 00,
+5$720740E + 00,
+S9A98579E+ 00,
+63329574E+ 00,
67191881+ 00,
«71061978E +00,
74914 872E ¢ 00,

« 8080 43I34E+ 00,
«8462978548E+00,
+878708288E+00,
0913108411EC¢00,
«943590063E+00,
+ 97665895+ 00,
+10052957€+01,
«10312609E+ 01,
«10546218E+ 04,
«10730602E+014,
«109240%6E+ 03,
«110647083€E¢01,
«111712516E¢ 014,
«11263243E¢01,
«11279279€+ 01,
= i,

MX = &otb

GO 10 10
ENTRY ERFD

ERF

ARGNX = 4,5

¥ s

ABS(X)

SIGN = &,
IFMRLT.0:) SIGN = =,

IF
L =

(ARGHX L€,
100.%V ¢ .5

XL = J0L°FLOATY (L)
OX = y=Xt

Jd =

#51=L

«26054030€+00,
+2T301084E+00,
«J0067728E+00,
«32912497€00 0,
+«38911315E+00,
«3M38184LE00,
oH2345000E¢8 0,
157641 $25E+00,
NIRIGHETE SO0,
«52934348E+0 0,
«565659089-+00,
+G0NS2167E40 0,
«86293107E+00,
«6815962067 +0 0,
« 72027081 9E+00,
«TS8T2358E+00,

«8453663%€+00,
«B52043446 8 [,
«887352573E+0 0y
«92453201:+00,
«95378427E+00,
0984011435400,
+10119534E+01,
«10373633F+01,
+106001461E+01,
« 10796989t +01,
«10962357E+01,
+11094698c+0 1,
+1119276 26+ 0 1,
«112%5617E+04,
«11282663E+01,

V) RETURN

IF (ERF) 20, 30, 20
ERF =(TERA(J-36) ¢ TERD(J) ®0X® (1,-0X*X1))*SIGN
RETURN
ERF =2(TERD(J) * (1. =~ DX*(DX. ¢ 2.*X1%(1,-DX*X1) ) ))*SIGN

RET
END

URN

130

0 25471302€E+00,
«28037767E+00,
«30764223E+00,
+33647960E+00Q,
+3668LALIRE+ 00,
«3986714L0E+00,
+43107357€+00,
+466385851E+00,
«501960857E+08,
«33854079€E+00,
«57601720€+08,
+614L08758E+00,
+652508247€+00,
+69127486E+00,
+ 729924 88E+00,
«76826714E+00,

+B24B3224E+ 00,
«86103703E+00,
+89617662E+00,
«92977025€E+00,
« 961541 30F+00,
«99422100E+00,
«10185C22E+04,
«10432932E404,
«10632209E+01,
« 10841 308E + 01,
+«18993593E+04,
«11122469%+04,
+11211806E¢01,
«11265752E+01,
+11283792E+04 /

«26097837€4+00,
« 28704457E+00,
«31470557C+00,
« 34392978€4+00,
+« J7HG6696E +00,
«h0686TL 36400,
v 86037979F ¢+ 00,
«+67515331E400,
«511034671E+00,
«54786972E 400,
+58548322E+00,
«62368008E+00,
»66224628E 400,
«70095067E+00,
+73954676E+00,
«77TTI7518E¢00 /

DATA (TERD(I), I=391,451) /7 .708724343E+00, «79666759E+00,

+ 83383665E+00,
+ 86995155E ¢+ 00,
+906730687E400,
«937894L3AE 00,
+96916756E+00,
+ 998283717 400,
«1024909%E+01,
01069047 1E+01,
«10702393E+01,
«10883712€+01,
1103276 4E¢01,
«11143081E+01,
+112286356E001,
1127364 14L+01,



10

10

SUSROUTINE POXY (XyYsIXeIY,ANS)
COMMON /T101/U,V, PHI, GEEoSIGMAX,STGMAY,RKILLySNPHT,CSPHT
=Y
T1=COS(X)
T3aSIN(X)
A2U+ROTAPCSPHI~CEE*R¥TI¥SNPHI
8=¥+R T1*SNPHI+CEE*R* TI*CSPHI
A=ABS (R)
a=ABS (®)
CALL PKILL ( RKILL,SIGMAXsSIGMAY,Ay%,ANS )
ANS=Q* ANS
RETURN
END

SUBROUTINE PBXY3(X,Y¥yIXyIY,ANS)

CONMON /T104/U)VyPHI,CEE) SIGMAX,SIGMAY yRKILLySNPHI CSPHT
91 FORMAT ( 1HO,5H TIR=,17, 29M CIRCV HAS BAD INPUT VALUES

RsY

Ti=COS(X)

T3=SIN(X)

AsU+ROT1SCSPHI-GEE®R® TI*SNPNT

B=V+R*TL*SNPHI+*CEE*R* TI*CSPHE

04=SQRT ( A®A+8%8 )

CALL CIRCV ( RKILL,O01,1,)ANS,IR )

IF ( IRWNE.O » PRINT 91,1IR

ANS=ANS*R

RETURN

ENO

131

)




